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The burden of coronary heart disease and chronic heart failure 
Both the prevalence and incidence of coronary heart disease (CHD) have increased 
during the last decades. Most recent updates report that 6.5% of all US residents 
have a history of CHD [1]. In the Netherlands, approximately one million people 
suffer from CHD [2]. Although mortality rates have fallen over the past decades, 
because of therapeutic improvements and growing attention for both primary and 
secondary prevention, CHD is still a major cause of mortality and morbidity world-
wide [1,3,4]. In both the US and Europe, one out of five deaths can be attributed to 
CHD, with a total of 451.326 deaths in the US [1] and 1.92 million deaths in Europe 
per year [5]. In the Netherlands, 41.355 cardiac deaths were recorded in 2007, ac-
counting for 31.2% of all deaths in that year [6]. Hence, CHD poses a significant 
burden on the health care systems worldwide [7]. 

Chronic heart failure (CHF) is considered the end-stage of most heart diseases. 
It is most often a consequence of hypertension, CHD, valve deformity, diabetes, or 
cardiomyopathy. This multisystem disorder is characterised by key symptoms of low 
cardiac output (fatigue) and fluid retention (oedema and shortness of breath). Both 
the incidence and prevalence of CHF have increased during recent years, because of 
the aging of the population, improved survival after acute coronary events, and im-
proved secondary prevention [8-11]. The prevalence of CHF lies between 2% to 4% 
in the general population, and increases markedly in those aged 75 years and older 
[1,12]. In the Netherlands, approximately 180.000 people are diagnosed with CHF 
[13], and due to the ageing of the population, it is expected that the number of peo-
ple diagnosed with CHF will increase with 46.9% between 2005 and 2025 [14]. De-
spite improvements in treatment and better monitoring, CHF remains a main reason 
for hospitalisation and mortality [15-17]. Overall, prognosis is poor; approximately 
40% of patients hospitalised for CHF dying or being readmitted within one year, and 
approximately 50% of patients die within 5 years after initial diagnosis [18].

Apart from the economic burden of cardiac disease, patients’ lives are severely 
affected, as reflected in poor health status [19], quality of life [20,21], and increased 
emotional distress (e.g., [22,23]). In turn, these patient-centred outcomes have been 
associated with mortality [24-27], readmission [26,28], and increased health care 
costs [29], independent of disease severity and other risk markers. Patient-centred 
outcomes have a multitude of functions as they may serve as a monitoring tool in 
clinical practice, an outcome of clinical trials and disease management programmes 
and as performance measures [30]. In addition, these health outcomes have an im-
portant role in patient-centred decision-making [31,32]. 
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Beyond traditional risk markers: a new perspective 
Family history of cardiac disease, diabetes, hypertension, hypercholesterolemia, 
smoking, and obesity are known as traditional risk markers for the onset and pro-
gression of cardiac disease. Accordingly, risk estimates based on these factors have 
been developed [33,34], which identify patients at high-risk for adverse health out-
comes. Apart from these traditional biomedical risk markers, during recent years 
psychosocial factors have been acknowledged as playing a role in the progression 
cardiac disease [12,31,35]. 

Most research on psychological risk markers in the realm of cardiac disease 
has focussed on depression. However, since these studies have shown inconsist-
ent results, with some studies demonstrating a deleterious effect of depression on 
prognosis (e.g., [36,37]), and other failing to demonstrate such an association (e.g., 
[38,39]), there is a vigorous, ongoing debate on whether depression is indeed a 
prognostic risk marker in cardiac disease, or a reflection of disease severity [40-42]. 
In addition, because psychological risk markers tend to cluster together [43] it may 
be timely to broaden the focus, and incorporate more general, chronic psychologi-
cal risk markers [44,45]. Further, broadening the scope beyond negative emotions 
may contribute to a fuller understanding of the role of psychological factors in the 
context of cardiac disease. Other potentially important psychological factors may 
include Type D personality and positive affective mood states.

Type D personality
The Type D or ‘distressed’ personality construct is composed of the two broad and 
normal personality traits negative affectivity and social inhibition [46,47]. Negative 
affectivity denotes the propensity to experience negative emotions over time and 
situations [48], whereas social inhibition refers to the tendency not to express these 
emotions in social interaction because of fear of rejection or disapproval by others 
[49]. From a clinical point of view, Type D’s have a gloomy view of life, often feel 
down in the dumps, tensed, and worry, but they do not to share these emotions 
with others. In general, Type D persons have fewer social ties with others and feel 
uncomfortable with strangers [50]. The prevalence of Type D personality in the gen-
eral population is 21% [47], and ranges between 18 and 53% in cardiac samples 
[51]. 

Both clinical observations in cardiac patients and established theoretical 
frameworks of personality contributed to the development of the Type D personality 
construct [52,53]. Moreover, it has been shown that not solely the presence of nega-
tive emotions alone was of importance, but that social inhibition modulated the 
relationship with adverse health outcomes [46,54]. Like other personality traits, Type 
D personality, as well as its subcomponents, have a substantial genetic underpin-
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ning [55], with Type D having been shown to be largely stable over time in cardiac 
patients [56]. In addition, the construct is not confounded by measures of disease 
severity or variations in mood states [42,56]. 

A growing body of literature reports on the association between Type D per-
sonality and health outcomes in cardiac patients. These studies show that Type D 
personality is associated with a variety of adverse patient-centred outcomes, like 
depressed mood [46,57-63], anxiety [60,63-67], post-traumatic stress disorder [68] 
vital exhaustion [69,70], increased levels of fatigue [71], impaired health status 
[57,72-75] and quality of life [61], but also to hard medical outcomes, such as mor-
bidity and mortality, independent of traditional risk markers, indicators of somatic 
disease, and levels of emotional distress [57,76-79]. 

Apart from knowing the associations between Type D personality and adverse 
health outcomes, it is clinically pertinent to unravel pathways linking psychological 
risk markers to health outcomes. Such knowledge may contribute to the develop-
ment of psychological, behavioural, and pharmacological interventions. In general, 
two types of explanatory pathways seem plausible, i.e., a behavioural and a biologi-
cal explanatory pathway. 

At the behavioural level, poor health behaviour might link Type D personality 
to impaired health outcomes. In healthy participants, Type D personality has been 
independently associated with fewer health related behaviours [80], like spending 
less time outdoors, eating less sensibly, and being less likely to get a regular medi-
cal check-up. In patients with cardiac disease, self-management might comprise a 
candidate mechanism linking Type D personality to impaired health outcomes. Self-
management is defined as the ability to manage symptoms, treatment, physical and 
psychosocial consequences, and life-style changes inherent in living with a chronic 
condition [81]. In CHF, Type D personality has been linked to less consultation be-
haviour, an important component of self-management. This consultation behaviour 
may be of particular importance in preventing clinical deterioration in patients with 
CHF. A recent study in CHF demonstrated that Type D patients experienced more 
cardiac symptoms, worried more about these symptoms, but were, paradoxically, 
less likely to consult their cardiologist or specialised heart failure nurse for these 
symptoms compared to non-Type D patients [82]. 

Studies on biological correlates of Type D personality in CHF have demon-
strated that this personality construct is independently associated with increased 
inflammatory activation [83-85] and unfavourable cytokine profiles [86]. Second, 
autonomic imbalance may provide better insight into the mechanisms linking Type 
D personality to impaired health outcomes, as systolic blood pressure responses to 
stress were higher in undergraduate students high on negative affectivity and social 
inhibition, which defines Type D personality [87]. Finally, distorted hypothalamus-
pituitary-adrenal gland (HPA) axis reactivity may comprise a potential mechanism, as 
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Type D personality has been linked to an elevated cortisol awakening response with-
in a few days after experiencing a myocardial infarction (MI) [88] and to increased 
cortisol production throughout the day 4 months post-MI [89].

Nevertheless, the role of Type D personality in cardiac disease is not yet fully 
understood. Questions with respect to the effectiveness of interventions in this par-
ticular patient group, the effects of Type D personality on mortality in CHF, and 
possible behavioural and biological mechanisms linking Type D to impaired health 
outcomes, are up to now unanswered.

Positive affect 
In contrast to the vast amount of research on the impact of negative affect on health 
outcomes in cardiac disease, the role of positive affect has received considerable less 
attention [90,91]. Positive and negative affect can be regarded as two independent 
affective mood states, with positive affect not solely being the opposite of negative 
affect [92], enabling that both types of affect can be present simultaneously [93]. 
High positive affect can be described as a state of high energy, full concentration, 
joy, and pleasurable engagement, whereas high negative affect can be described as 
a state of distress, dissatisfaction, discomfort, and feelings of hopelessness [94] 

High levels of positive affect have been shown to be protective for incident 
hypertension [95], whereas studies on the association with incident cardiac disease 
are inconclusive [96,97]. In patients with established CHD, high positive affect has 
been associated with less frequent hospital readmissions [98], whereas low levels 
of positive affect, also referred to as anhedonia, have been associated with an in-
creased risk of major adverse clinical events following percutaneous coronary in-
tervention (PCI) [99]. A recent meta-analysis concluded that positive affect was as-
sociated with reduced mortality in both healthy and disease populations [100], but 
conflicting findings have been reported for associations between positive affect and 
survival in CHD [101-103]. Further, positive affect has been linked with physiological 
markers in healthy individuals, with higher levels of positive affect being related to 
better immune functioning [104,105], improved cardiovascular recovery [106], and 
lower blood pressure [107]. 

Nevertheless, only a paucity of studies have focussed on the role of positive 
affect in patients with established cardiac disease, and its associations with patient-
centred outcomes are up to now not understood. 

Aims and organisation of the dissertation
The current dissertation aims to identify psychological risk markers for impaired 
health status in patients with established cardiac disease. In particular, Type D per-
sonality and a lack of positive affect, or anhedonia, will be highlighted in this con-
text. Further, the associations between Type D personality, prognosis, and possible 
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behavioural and biological mechanisms linking Type D personality to impaired health 
outcomes will be addressed. 

The studies presented in this dissertation are based on data that were col-
lected in various settings. All studies were performed according to the Helsinki dec-
laration, approval was obtained by the medical ethical committees of participating 
institutions, and patients provided written informed consent. In Chapter 2 data from 
a large mixed sample of patients with either ischemic heart disease (IHD) or CHF re-
cruited from the Holbæk Hospital, Denmark, were utilised. Chapters 3 and 4 report 
on data from a prospective study in a sample of patients with established CHD com-
pleting the cardiac rehabilitation program at the Rotterdam Organisation for Cardiac 
Rehabilitation (CAPRI), and participating in the identification of subgroups of HEART 
patients that may not benefit optimally from CARdiac rEhabilitation (HEARTCARE) 
study. These patients were psychologically assessed prior to and after completion of 
the program. 

The majority of studies described in the current dissertation are based on on-
going prospective cohort studies in consecutive CHF outpatients from the cardiology 
clinics of the St. Elisabeth Hospital and the TweeSteden Hospital (Tilburg), Amphia 
Hospital (Breda), and ZorgSaam Ziekenhuis (Zeeuws-Vlaanderen). Findings based on 
this data are presented in Chapters 5, 8, 9, 10, and 11. Patients participating in these 
studies were assessed at inclusion and at 6-, 12-, and 18-month follow-up. Apart 
from assessment in CHF patients, information was collected in partners of CHF pa-
tients included at the Amphia Hospital and the St. Elisabeth Hospital. In Chapter 6 
findings from a study in couples coping with CHF are reported. A graphical represen-
tation of the outline and organisation of the dissertation is provided in Figure 1.

PART I: Type D personality, positive affect, and health status 
In part I of this dissertation the role of psychological factors in general, and Type D 
personality and lack of positive affect (also referred to as anhedonia) in particular, on 
health status are addressed. 

Research on the role of psychological factors in cardiovascular disease has re-
ceived criticism because there might be an overlap between different psychological 
constructs [44,108]. The conceptual issue of overlap and distinctiveness of psycho-
logical factors in cardiac disease is cross-sectionally addressed in a mixed sample of 
565 patients with IHD or CHF in Chapter 2.

During recent years, secondary prevention has been the main target in the 
clinical care of patients. Cardiac rehabilitation (CR) programmes have been shown 
to be effective in improving both clinical and patient-centred outcomes [109,110], 
but little attention has been paid to the role of psychological factors in moderating 
outcomes following CR. In Chapter 3, Type D personality, health status, and levels of 
emotional distress are prospectively evaluated, i.e., pre and post CR attendance. 
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Further, the role of positive affect in cardiac disease, and its effect on patient-
centred outcomes in CR have not yet been studied. The findings of a prospective 
study on the influence of lack of positive affect, or anhedonia, on health status, 
cardiac symptoms and feelings of disability in patients completing CR are described 
in Chapter 4.

Accumulating evidence has shown that CHD and CHF patients with a Type 
D personality report lower levels of health status (e.g., [72,73]). However, to date 

Chapter 7
Psychological factors
in CHF a systematic

review

Chapter 8
Type D, depression,

anxiety, and mortality

General introduction

Part I: Type D personality, positive affect, and health status

Conceptual Cardiac rehabilitation

Chapter 2
Overlap and

distinctiveness of
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Part II: Type D personality, prognosis, and mechanisms in CHF

Prognosis Behavioural

Chapter 9
Type D, consultation

behaviour, and health
status

Chapter 10
Type D and the

cardio-renal-anaemia
triad

Chapter 11
Type D and brain

natriuretic peptides

Biological

Chapter 3
Type D and health

status

Chapter 4
Anhedonia and health

status

Chapter 5
Type D, anhedonia,
and health status

Chapter 6
Type D in patients and

partners, marital
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Chronic heart failure

General discussion and summary

Figure 1. Outline and organisation of the dissertation
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no studies have focussed on the heterogeneity among non-Type D patients, and 
specific subgroups of non-Type D patients may also report impaired health status. 
Chapter 5 presents the results of a prospective study in 276 CHF outpatients that 
examines whether non-Type D patients with low levels of positive affect, and Type 
D patients, report poorer health status at 12-month follow-up compared to a refer-
ence group of non-Type D patients high on positive affect.

Social support, and in particular partner support, might play an important role 
in CHF patients’ evaluation of patient-centred outcomes, like emotional distress and 
marital quality. The impact of both patients and partners having a Type D personal-
ity in the patient evaluation of marital quality and emotional distress, is not known. 
The results of a cross-sectional explorative study on the combined effects of Type D 
personality in CHF patients and their partners on marital quality and levels of distress 
in patients are presented in Chapter 6.

Part II: Type D personality, prognosis, and mechanisms in CHF
A growing number of studies have reported on the role of psychological factors 
on prognosis in CHF. Chapter 7 describes the results of a systematic review on 25 
prospective studies in CHF on psychological factors (i.e., depression, anxiety, and 
social support) as predictors of mortality, or the combined endpoint of morbidity 
and mortality.

Although several studies have addressed psychological factors and Type D 
personality as predictors of prognosis in CHD, less is known about the impact of 
Type D on these medical outcomes in CHF. Further, only a paucity of studies have 
addressed whether these associations remain significant after controlling for mood 
states. Chapter 8 reports on the findings of a multicenter study on Type D personal-
ity, mixed anxious and depressive symptoms, and mortality in CHF outpatients.

Given the ample evidence that cardiac patients with a Type D personality 
are at increased risk for adverse health outcomes, it is important to examine which 
mechanisms may be responsible for this link. A recent cross-sectional study has 
suggested an association between inadequate consultation behaviour and Type D 
personality in CHF [82]. In Chapter 9, we elaborate on these previous findings, by 
prospectively examining whether inadequate consultation behaviour modulates the 
relationship between Type D personality and health status in CHF patients. 

CHF is a disorder involving and affecting multiple systems. Anaemia and kid-
ney dysfunction are commonly observed in CHF, and these three conditions have 
been shown to be closely interrelated. In addition, co-morbid anaemia or kidney dys-
function in CHF have been associated with poor prognosis [111,112]. Clinical fac-
tors, and to a lesser extent psychological factors, have been associated with anaemia 
in CHF, but little is known about the role of Type D personality in this context. Hence, 
the results from a prospective study on Type D personality as a predictor of anaemia 
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in CHF at 12-month follow-up are described in Chapter 10.
Criticism on the role of psychological factors in cardiac disease has postulated 

that these constructs might be confounded by markers of disease severity [41]. One 
of these biological prognostic risk markers for impaired health outcomes in CHF is 
brain natriuretic peptide (BNP), a neurohormonal marker that has been shown to be 
of importance in the progression of CHF. The issue of confounding of Type D person-
ality in CHF by biomedical indicators of disease severity, is addressed in Chapter 11. 
This study reports on the findings of a cross-sectional study on the confounding of 
Type D personality by levels of brain natiuretic peptides (BNP) in a sample of CHF 
patients.

In Chapter 12 the main findings of the dissertation will be summarised and 
limitations and strengths of the current dissertation will be discussed. Recommenda-
tions for clinical practice and future research will be formulated.
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Abstract
Background: Growing evidence supports the importance of psychological factors 
in the aetiology and progression of cardiovascular disease (CVD). However, this re-
search has been criticised due to the overlap between psychological constructs. We 
examined whether psychological questionnaires frequently used in cardiovascular 
research assess distinct constructs in a mixed group of ischemic heart disease (IHD) 
and chronic heart failure (CHF) patients.
Method: 565 patients with CHF (n=118) or IHD (n=447) completed the Type D scale 
(DS14), Hospital Anxiety and Depression Scale (HADS), Beck Depression Inventory 
(BDI), and State Trait Anxiety Inventory (STAI). Pearson product moment correla-
tions were computed to determine the interrelatedness between psychological con-
structs. Principal component analyses (PCA) were conducted on both scale scores 
and items to determine higher-order constructs and distinctiveness of psychological 
questionnaires.
Results: Two higher-order constructs were identified, namely negative affect and 
social inhibition. PCA on all 69 items showed that anxiety, depression, negative af-
fectivity, and social inhibition were distinct components. The original structure of the 
DS14 was confirmed, whereas items of the HADS and BDI loaded more diffusely, 
and items of the STAI reflected two different components.
Conclusion: The use of multiple questionnaires in cardiac patients is justified, as the 
higher order construct negative affect comprised different facets. Social inhibition 
was also shown to be a distinct construct, indicating that it may timely for CVD re-
search to look at the role of inhibition in addition to negative emotions. Future stud-
ies are warranted to determine whether these findings are replicable in other cardiac 
samples and to specify the unique prognostic value of these psychological facets.
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Introduction 
During recent years growing evidence supports the importance of psychological 
factors in the aetiology and progression of cardiovascular disease (CVD) [1], with 
depression, anxiety, general distress, vital exhaustion, and Type D personality having 
been shown to predict mortality [2-4], recurrent cardiac events [5], and impaired 
health status [6,7] in patients with established heart disease independent of bio-
medical risk factors.

Psychological risk factors are most often assessed by means of self-report, but 
since psychological constructs overlap, the main criticism of research on the role of 
psychological factors in CVD has been that instruments might not measure distinct 
concepts, but reflect a higher-order construct [8,9]. Besides theoretical importance, 
this issue is pertinent from a clinical and epidemiological point of view, in order to 
avoid redundancy and to determine which instruments to use in clinical practice to 
identify patients with a high-risk psychological profile.

The issue of conceptual distinctiveness of psychological constructs has been 
addressed previously in a sample of 822 healthy working men [10]. Depression, 
vital exhaustion, and negative affectivity were shown to be distinct psychological 
constructs, and the factor structure of the original questionnaires was underpinned. 
However, these findings may not be applicable to patients with established CVD. 
Furthermore, the issue of the examined psychological factors reflecting a higher-
order construct was not addressed in the latter study [10]. In the context of cardiac 
patients, few studies have evaluated whether the assessment of multiple question-
naires is redundant, with these studies having used different statistical approaches 
[9,11].

Therefore, the objective of the current study was to determine whether psy-
chological questionnaires frequently used in CVD-research assess distinct psycho-
logical constructs, using a mixed group of patients with ischemic heart disease (IHD) 
and chronic heart failure (CHF) in order to enhance generalisability across different 
stages of CVD.

Method
Participants and procedure
The sample comprised a mixed group of 600 cardiac outpatients diagnosed with 
IHD or CHF recruited from Holbæk Hospital, Denmark. Final analyses were based on 
565 patients (IHD: n=447; CHF: n=118), since for 35 patients all data on question-
naires were missing. The mean age of the total sample was 65.8±10.4 years with 
421 patients (74.5%) being men. The study protocol was approved by the ethics 
committee of the hospital and the study was conducted according to the Helsinki 
Declaration.
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Materials
Demographic and clinical variables
Demographics included gender, age, and marital status and were assessed by means 
of purpose-designed questions in the questionnaire. Clinical variables were obtained 
from the patients’ medical records and comprised left ventricular ejection fraction 
(LVEF), smoking, and comorbidities (i.e., diabetes, respiratory problems, and gastro-
intestinal comorbidities). In addition, for CHF patients information was collected on 
NYHA class and aetiology. 

DS14
Patients filled out the DS14, which is designed to assess Type D personality [12]. 
This 14-item questionnaire comprises two subscales, Negative Affectivity and So-
cial Inhibition, each consisting of 7 items. Items are answered on a 5-point Likert 
scale, ranging from 0 (‘false’) to 4 (‘true’). A standardised cut-off score ≥10 on both 
subscales is used to classify individuals with a Type D personality [12]. Recently, the 
cut-off score of ≥10 for both subscales has been confirmed as the most optimal 
by means of Item Response Theory (IRT) in samples from the general population, 
CAD patients, and hypertensives [13]. A previous study showed that the interaction 
between Negative Affectivity and Social Inhibition predicted poor health outcomes 
following percutaneous coronary intervention, and not the presence of Negative 
Affectivity alone [14]. Both of the DS14 subscales Negative Affectivity and Social 
Inhibition have good internal validity (Cronbach’s α=.88/.86), are stable over a 3-
month period (r=.82/.72), and are independent of mood and health status [12]. 
Type D personality has also been shown to be stable over an 18-month period and 
unconfounded by indices of somatic disease, including LVEF [15,16].

HADS
Patients filled out the Danish version of the Hospital Anxiety and Depression Scale 
(HADS) as a measure of depressive and anxious symptomatology [17]. Items are 
answered on a 4-point scale scored from 0 to 3. The dimensional structure and reli-
ability of the HADS has shown to be stable in various samples and age groups [18].

STAI
The state version of the State-Trait Anxiety Inventory comprises 20 items which are 
answered on a 4-point Likert scale ranging from 1 (‘not at all’) to 4 (‘very much’) 
[19]. The internal consistency and reliability of the scale have been demonstrated to 
be adequate [20].

BDI
The Danish version of the Beck Depression Inventory was administered to assess de-
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pressive symptomatology [21]. The BDI consists of 21 items that are rated on a 0 to 
3 scale. The reliability and validity of the scale have been demonstrated [22].

Statistical analyses
Prior to running analyses, missing data on questionnaires were imputated by means 
of two-way imputation [23]. Pearson product moment correlations were calculated 
to determine the interrelationships between the scale scores. The factorability of 
data as inspected by means of the Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy and Bartlett’s test of sphericity. The KMO measure is the ratio of the sum 
of squared correlations to the sum of squared correlations plus sum of squared par-
tial correlations, with values >.60 indicating that factor analysis is appropriate [24]. 
Bartlett’s test of sphericity tests the hypothesis that the correlations in a correlation 
matrix are zero, i.e., not related. Significant results (p<.05) indicate that variables 
are correlated [25]. A higher-order factor analysis on scale scores was performed 
to explore the conceptual distinctiveness of psychological constructs. To determine 
the distinctiveness of questionnaires, a Principal Component Analysis (PCA) with 
varimax rotation and Kaiser normalisation was performed on all 69 items. Factors 
were retained in the model based on inspection of the scree plot [26] and eigenval-
ues >1. Statistical analyses were performed using SPSS for Windows 14.0 (SPSS Inc.) 
Chicago, Illinois, USA. A significance level of α=.05 was used to indicate statistical 
significance.

Results
Demographic and clinical characteristics
CHF and IHD patients differed on some baseline characteristics, with CHF patients 
being older (t(163)=2.50, p=.01), having a lower LVEF (t(490)=-16.7, p<.001), more 
often smoking (X2(1)=5.69, p=.02), and more frequently having co-morbid respira-
tory disease (X2(1)=7.97, p=.005) compared to IHD patients. Patient characteristics 
stratified by disease type, as well as for the total sample, are presented in Table 1. 
The Strengthening the Reporting of Observational Studies in Epidemiology Initiative 
(STROBE) developed recommendations on what should be included in an accurate 
and complete report of an observational study. According to these STROBE-criteria, 
the number of missing values are reported for each variable [27]. 

Correlations and higher-order factor analyses
Intercorrelations between scale scores showed medium to high correlations 
(.37≤r≤.77, all ps<.01). The Kaiser-Meyer-Olkin measure of sampling adequacy (.97) 
and Bartlett’s test of sphericity (p<.001) indicated that the data fulfilled the assump-
tions for proceeding with a PCA. Inspection of the scree plot in the separate groups 
(IHD and CHF) and in the total sample revealed a two-factor solution, that is a 
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Table 1. Baseline characteristics stratified by disease typea

 

Total sample 
(n=565)

CHF 
(n=118)

IHD 
(n=447) p Number  

of missings 

Socio-demographics

Male 421 (74.5) 82 (69.5) 339 (75.8) .16 0

Age, mean (SD) 65.8 (10.4) 68.1 (11.8) 65.2 (10.0) .01 * 0

Having a partner 426 (78.7) 84 (73.7) 342 (80.1) .14 24

Clinical variables 

LVEF, mean (SD)b 52.2 (15.4) 35.5 (11.6) 57.4 (12.6) .001*** 73

NYHA class I-II - 82 (69.5) - - 25

Ischemic aetiology 505 (89.4) 58 (49.2) 447 (100.0) <.001*** 30

Current smoking 138  (24.6) 39  (33.1) 99 (22.4) .02 * 5

Diabetes mellitus 91 (16.3) 22  (18.6) 69 (15.6) .43 6

Gastro-intestinal problems 47 (8.4) 10  (8.5) 37  (8.4) .98 6

Respiratory difficulties 56 (10.0) 20  (16.9) 36 (8.2) .005** 6

a Results are presented as n (%) unless otherwise stated. 
bLVEF=left ventricular ejection fraction. Echocardiogram was not performed in all patients.  
NYHA=New York Heart Association functional class.  
* p≤.05 ** p≤.01 *** p≤.001

Table 2. Inter-correlations and higher-order factor analysis of scale scores

Correlation matrix Higher-order 
factor analysisa

STAI BDI HADS-A HADS-D DS-NA I II

STAI - .86 .17

BDI .72* - .87 .19

HADS-A .77* .69* - .87 .18

HADS-D .65* .77* .65* - .81 .27

DS-NA .70* .67* .74* .62* - .75 .46

DS-SI .37* .39* .37* .42* .53* .21 .97

a cross-loadings >.30 are represented in boldface. 
BDI=Beck Depression Inventory; DS-NA=DS14-negative affectivity; DS-SI=DS14-social inhibition;  
HADS-A=Hospital Anxiety Depression Scale-anxiety scale; HADS-D=Hospital Anxiety Depression  
Scale-depression scale; STAI=State-Trait Anxiety Inventory.  
* p<.01
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general negative affect factor, comprising both state and trait facets, and a social 
inhibition factor, indicating how patients cope with negative emotions, explaining 
80.6% of the variance. The full correlation matrix and results of the higher-order 
factor analysis for the total sample are presented in Table 2. Separate analyses for 
IHD and CHF patients yielded similar findings (results not shown).

Exploratory factor analysis - item level
PCA on item level was conducted in the total sample only. Subjecting all 69 items 
to a PCA revealed a interpretable 10-factor structure, with all eigenvalues ≥1 and 
explaining 60.2% of the variance (Table 3). The original structure of the DS14 was 
confirmed. In contrast, items of the HADS and BDI loaded more diffusely, and the 
STAI was split into two sub-components of general well being and general distress.

Table 3. Factor structure of questionnaire items in the total sample

Factor Content Number 
 of items

Eigenvalue Variance (%) Interpretation

1 10 of 20 STAI items 10 23.8 35.5 Well being

2 10 of 20 STAI items  
1 of 21 BDI items

11 3.7 5.4 General distress

3 7 of 7 DS-NA items  
1 of 7 HADS-A items 

8 2.9 4.2 Negative affectivity 

4 9 of 21 BDI items 9 2.7 4.0 Cognitive/affective depressive symptoms 

5 7 of 7 DS-SI items 7 1.9 2.8 Social inhibition 

6 7 of 21 BDI items  
1 of 7 HADS-D items 

8 1.6 2.4 Somatic depressive symptoms  

7 5 of 7 HADS-D items 
2 of 21 BDI items 

7 1.4 2.1 Positive affect 

8 3 of 7 HADS-A items 3 1.8 1.8 Anxiety and panic 

9 2 of 7 HADS-A items 
1 of 7 HADS-D items

3 1.6 1.6 Relaxed affect 

10 1 of 21 BDI items 1 1.5 1.5 Indecisiveness

BDI=Beck Depression Inventory; DS-NA=DS14-negative affectivity; DS-SI=DS14-social inhibition; HADS-
A=Hospital Anxiety and Depression Scale-anxiety scale; HADS-D=Hospital Anxiety and Depression Scale-
depression scale; STAI=State Trait Anxiety Inventory.
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Most BDI items generally represented cognitive/affective depressive symptoms and 
somatic depressive symptoms, whereas two items loaded on the sub-components 
of positive affect and one item loaded on the general distress or indecisiveness sub-
components, respectively. With respect to the HADS items, most of the items loaded 
on the sub-components of positive affect, whereas one item loaded on somatic 
depressive symptoms and one item on relaxed affect. The HADS-A items loaded 
generally on anxiety and panic and the relaxed affect sub-component. One HADS-A 
item loaded on the subcomponent negative affectivity. 

Discussion
In a mixed cardiac sample of IHD and CHF patients, we found that negative affect 
and social inhibition comprise conceptually different higher-order constructs, with 
social inhibition providing information about how patients deal with emotions (i.e., 
the tendency not to share these feelings with others). Factor analysis on item level 
showed that anxiety, depression, negative affect, and social inhibition were distinct 
components, assessed by means of different questionnaires. Of all questionnaires, 
only the original structure of the DS14 was confirmed. In contrast, items of the 
HADS and BDI loaded more diffusely and did not tend to cluster together as origi-
nally proposed. Further, the state scale of the STAI did not reflect one common anxi-
ety factor but rather two distinct domains of well being and general distress.

These findings confirm previous findings of studies conducted in healthy 
working men [10] and in cardiac patients [9], showing overlap between psycho-
logical constructs. However, in line with Kudielka and colleagues the results of the 
current study also showed that some psychological constructs are distinctly different 
[10]. In the latter study, depression, negative affectivity as assessed by the DS14, and 
vital exhaustion were shown to be distinct concepts. In our study, factor analysis on 
item level confirmed the original structures of the DS14. Of note, none of the BDI 
items loaded on the DS14 factors, which confirms that the DS14 and the BDI meas-
ure two distinct constructs [28]. In addition, these questionnaires were assumed to 
represent a higher-order construct [10]. Indeed, in this study such a higher-order 
construct was identified reflecting negative affect, comprising both state and trait 
measures, as well as clearly distinguishable facets like negative affectivity, general 
distress, depressive symptoms, and anxiety and panic.

It is important to stress that the negative affect factor in the current study 
comprises state as well as trait facets. This underscores the importance of assessing 
both chronic (i.e., lasting for >2 years) and episodic components (i.e., lasting several 
months up to 2 years), which might lead to a better understanding of disease pro-
gression compared to focussing on these components separately [29]. For instance, 
several studies showed that Type D personality, a chronic risk factor, is a predictor 
of recurrent cardiac events [14,30] and impaired health status [31] in cardiac pa-
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tients, independently of depressive symptoms (i.e., an episodic factor). Up to now, 
the negative affect dimension, with both state and trait components, has received 
considerable attention in CVD research, while the social inhibition factor has been 
largely overlooked. This factor might possibly be a new avenue in the understanding 
of CVD and its progression. 

Taken together, these preliminary findings confirm that there is overlap be-
tween some, but not all psychological constructs. Therefore, screening for multi-
ple risk factors is not redundant, given the different facets comprised within the 
negative affect factor [32] and the tendency of psychological symptoms to cluster 
together [1]. As proposed by others, the prognostic capacities of separate entities 
need to be explored simultaneously, in order to disentangle their unique contribu-
tion to outcome [33]. Hence, further refinement and investigation of the psychologi-
cal constructs used in CVD is warranted, with particular focus on the uniqueness of 
constructs and examination of whether they have cardio-toxic effects.

Some limitations must be acknowledged. First, a cross-sectional design was 
used, thereby limiting the generalisability of findings over time and not taking into 
account the influence of disease progression on psychological measures. Second, 
not all questionnaires tapping the dimension of negative affect were included, such 
as vital exhaustion [5] and hostility [34]. Third, the current sample consisted of IHD 
and CHF patients; hence, we were not able to cover the whole continuum of CVD. 
Psychological constructs were only assessed by means of self-report rather than clini-
cal diagnostic interviews. However, several of these measures (e.g., the HADS and 
the BDI) have shown to have a good sensitivity and specificity against a clinical diag-
nostic interview [35,36]. Moreover, there is not a diagnostic interview available for 
all the measures that were included in the current study.

Strengths of the study include the assessment of multiple psychological con-
structs frequently used in CVD research, the use of psychometrically sound question-
naires, and the broader sample composition of both IHD and CHF patients. 

In conclusion, in the current study we found overlap in a set of frequently 
used questionnaires in cardiovascular research, as denoted by the higher-order con-
struct of negative affect which consists of different state and trait components, 
including depressive symptoms, negative affectivity, and anxious symptomatology. 
Social inhibition was also shown to be a distinct construct, which is often overlooked 
in the context of CVD due to a primary focus on negative emotions. The findings of 
this study extend previous research [10], suggesting that we should screen for multi-
ple psychological risk factors in CVD due to the identification of distinct constructs. 
Nevertheless, we are not quite there yet, with future studies needing to determine 
other facets of these higher-order constructs, whether these findings are replicable 
in other cardiac samples, and to specify the unique prognostic value of the psycho-
logical facets.
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CHAPTER 3

Type D patients report poorer health status prior to and 

after cardiac rehabilitation compared to non-Type D 

patients
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Abstract
Background: Type D personality is an emerging risk factor in coronary artery disease 
(CAD). Cardiac rehabilitation (CR) improves outcomes, but little is known about the 
effects of CR on Type D patients. We examined 1) variability in Type D caseness fol-
lowing CR, 2) Type D as a determinant of health status, and 3) the clinical relevance 
of Type D as a determinant of health status compared to cardiac history. 
Method: CAD patients (n=368), participating in CR completed the Type D Scale, 
the Short-Form Health Survey 36 pre and post CR, and the Hospital Anxiety and 
Depression Scale pre CR, to assess health status and depressive and anxious symp-
tomatology, respectively. 
Results: The prevalence of Type D decreased from 26.6% to 20.7% (p=.012) fol-
lowing CR, but Type D caseness remained stable in 81% of patients. Health status 
significantly improved following CR (F(1,359)=17.48, p<.001), adjusting for demo-
graphic and clinical factors, anxious and depressive symptoms. Type D patients re-
ported poorer health status (F(1,359)=10.40, p=.001), with the effect of Type D be-
ing stable over time (F(1,359)=.49, p=.48). Patients with a cardiac history benefited 
less from CR (F(1,359)=5.76, p=.02). The influence of Type D on health status was 
larger compared to that for cardiac history, as indicated by Cohen’s effect size in-
dex. 
Conclusion: Type D patients reported poorer health status compared to non-Type 
D patients pre and post CR. In the majority of patients, CR did not change Type D 
caseness, with Type D being associated with a stable and clinically relevant effect on 
outcome. These high-risk patients should be identified in clinical practice and may 
require adjunctive interventions. 
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Introduction
Cardiac rehabilitation comprises an important adjunctive treatment option for pa-
tients with coronary artery disease (CAD) once they are medically stable, with ben-
efits extending from improvements in well-being [1,2] and health status [3] to clini-
cal outcome [4], including enhanced survival [5]. However, subgroups of patients 
may not benefit optimally from cardiac rehabilitation, with clinical factors, such as 
comorbid chronic kidney disease [6], type II diabetes [7], and obesity [8], and psycho-
logical factors, such as depressive mood states [9], having been shown to moderate 
the effectiveness of cardiac rehabilitation. 

Personality comprises another potentially important determinant of health 
outcomes following cardiac rehabilitation, which to date has received little atten-
tion. Preliminary evidence indicates that hostile patients may experience more ben-
efits from cardiac rehabilitation in terms of reductions in anxiety and improvement 
in quality of life [10]. Type D personality is an emerging risk factor in cardiovascular 
disease that has been shown to predict adverse health outcomes in CAD [11,12], 
peripheral arterial disease [13], chronic heart failure [14], patients with life-threaten-
ing arrhythmias [15], and patients treated with revascularisation procedures [16]. 
Type D is defined by the two normal and stable personality traits Negative Affectivity 
[17] and Social Inhibition [18]. Patients with this personality disposition often feel 
sad, have a gloomy view of life, and at the same time do not express these emotions 
in social interactions because of fear of disapproval or rejection by others [19]. 

Type D personality has been associated with adverse prognosis at 5 years fol-
low-up, despite optimal medical treatment and participation in cardiac rehabilitation 
[11]. However, the latter study did not include assessments pre and post cardiac re-
habilitation. Two recent studies focussed on Type D within the cardiac rehabilitation 
setting. One showed that Type D patients benefit from cardiac rehabilitation in terms 
of improved health status and a reduction in depression and anxiety [20]. However, 
analyses were performed in a small sample (n=55) of patients, with the authors not 
adhering to the standardised fashion for determining Type D caseness. The other 
study showed that 81% of patients remained stable in Type D caseness after attend-
ing cardiac rehabilitation [21]. 

The objectives of the current prospective study, using a between-subjects de-
sign, were (1) to determine variability in Type D caseness following cardiac rehabilita-
tion, (2) to examine whether Type D personality is a determinant of health status in 
patients attending cardiac rehabilitation, and (3) to evaluate the clinical relevance of 
Type D personality as a determinant of impaired health status compared to cardiac 
history prior to the referral event. 
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Method
Study design and participants 
Consecutive patients with established heart disease referred to the cardiac rehabili-
tation program at the Rotterdam Organisation for Cardiac Rehabilitation (CAPRI), 
The Netherlands, between March 2004 and October 2005, participating in the Iden-
tification of subgroups of HEART patients that may not benefit optimally from CAr-
diac REhabilitation (HEARTCARE) study, comprised the sample for the current study. 
Patients with chronic heart failure (due to participation in another study within the 
institution) and those with insufficient knowledge of the Dutch language to be able 
to complete questionnaires were excluded, leaving 519 patients eligible for par-
ticipation. Of these patients, 111 were lost to follow-up, and 29 patients did not 
complete baseline assessment. In addition, 11 patients were excluded from analyses 
because of too many missing data on questionnaires. Final analyses were based 
on 368 patients (response rate=71.2%). Patients were asked to complete a set of 
psychological questionnaires at baseline and at 3-month follow-up (i.e., prior to and 
after completion of the rehabilitation program). The study was set up as a between-
subjects design, and not as a randomised controlled trial, because it was not possi-
ble to have a waiting list control group in the current cardiac rehabilitation setting. 

The study protocol was approved by the medical ethics committee of the 
Erasmus Medical Center, Rotterdam. The study was conducted according to the 
Helsinki Declaration and every patient provided written informed consent.

Contents of rehabilitation program
The program was multi-factorial comprising an introduction module, physical ex-
ercise component, modules on risk factors, stress management, diet, medication, 
weight loss, and smoking cessation, with the possibility of having individual counsel-
ling by a psychiatrist, psychologist, or social worker if requested by the patient.

Materials 
Demographic and clinical variables 
Demographics included gender, age, educational level, marital status, and employ-
ment status. Clinical variables, obtained from the patients’ medical records, included 
initial diagnosis, cardiac history prior to the referral event (i.e., previous myocardial 
infarction, coronary artery bypass graft surgery, or percutaneous coronary interven-
tion), prescribed medications, smoking, and risk factors (i.e., hypercholesterolemia, 
hypertension, diabetes, family history, renal insufficiency, chronic obstructive pulmo-
nary disease, and liver insufficiency). 
 
Type D personality
The Type D Scale (DS14) was administered to assess Type D personality [22]. This 
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14-item questionnaire comprises two subscales, Negative Affectivity and Social In-
hibition, each consisting of 7 items. Items are answered on a 5-point Likert scale, 
ranging from 0 (‘false’) to 4 (‘true’). A standardised cut-off score ≥10 on both sub-
scales is used to classify individuals with a Type D personality [22]. A previous study 
confirmed that it is the interaction of both traits, rather than the single traits, that 
incurs an increased risk of adverse health outcomes [23]. Recently, the cut-off score 
of ≥10 for both subscales has been confirmed as the most optimal by means of 
Item Response Theory in samples from the general population, CAD patients, and 
hypertensives [24]. Both of the DS14 subscales of Negative Affectivity and Social 
Inhibition have good internal validity (Cronbach’s α=0.88/0.86), are stable over a 3-
month period (r=0.82/0.72), and are independent of mood and health status [22]. 
In the current sample, the 3-month test-retest reliability for the Negative Affectivity 
and the Social Inhibition components were .64 and .74, respectively. A recent study 
in post myocardial infarction patients confirmed the stability of Type D personality 
during an 18-month period, and that Type D is not confounded by disease severity 
and mood states [25,26]. 

Depressive and anxious symptomatology
The Dutch version of the Hospital Anxiety and Depression Scale (HADS) was used 
to assess depressive and anxious symptomatology [27,28]. Both subscales consist 
of 7 items that are answered on a 4-point Likert Scale, ranging from 0 to 3. A cut-
off score of ≥ 8 for each subscale represents probable clinical levels of anxiety and 
depression [29]. Test-retest reliability over a three-week period for the subscales and 
the total scale are good (.86<r<.91) [28]. The dimensional structure and reliability of 
the HADS has shown to be stable across medical settings and age groups [28]. 

Health status
The Dutch version of the Short-Form Health Survey (SF-36) was administered to as-
sess generic health status [30,31]. Items are answered according to standardised re-
sponse choices and contribute to 8 subscales: Physical Functioning (10 items), Social 
Functioning (2 items), Role Limitations due to Physical Functioning (4 items), Role 
Limitations due to Emotional Functioning (3 items), Mental Health (5 items), Vitality 
(4 items), Bodily Pain (2 items), and General Health (5 items). Raw scores were trans-
formed to scale scores according to standard scoring procedures. Subscale scores 
range from 0-100, with higher scores indicating better levels of functioning. For 
the Bodily Pain subscale, a higher score denotes the absence of pain. The validity 
and reliability of the Dutch SF-36 are good [31]. The mean alpha coefficient across 
groups from the Dutch general population, migraine patients, and cancer patients 
across scales was .84 [31].
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 C ontent N umber of items Eigenvalue Variance (%) I nterpretation 

1 10 of 20 STAI items  1 0 23.8 3 5.5 Well being 

2 10 of 20 STAI items 

1 of 21 BDI items 

11 3 .7 5 .4 G eneral distress 

3 7 of 7 DS-NA items  

1 of 7 HADS-A items  

8 2.9 4.2 Negative affectivity  

4 9 of 21 BDI items  9  2 .7 4 .0 C ognitive/affective depressive symptoms  

5 7 of 7 DS-SI items  7 1.9 2.8 Social inhibition  

6 7 of 21 BDI items  

1 of 7 HADS-D items  

8 1.6 2.4 Somatic depressive symptoms   

7 5 of 7 HADS-D items  

2 of 21 BDI items  

7 1.4 2.1 Positive affect  

8 3 of 7 HADS-A items  3 1.8 1.8 Anxiety and panic  

9 2 of 7 HADS-A items  

1 of 7 HADS-D items 

3 1.6 1.6 Relaxed affect  

10 1  of 21 BDI items  1 1.5 1.5 Indecisiveness  

 

Statistical analyses
Discrete variables were compared with the Chi-square test and continuous vari-
ables with the Student t-test for independent samples. Analyses were adjusted for 
multiple comparisons by means of a Bonferroni correction (α/number of compari-
sons). The McNemar-test was used to examine whether Type D and non-Type D 
proportions were equally distributed pre and post cardiac rehabilitation. Secondary 
analyses were conducted to determine whether the two subcomponents of Type 
D personality, Negative Affectivity and Social Inhibition, changed following cardiac 
rehabilitation. 

To examine differences in health status between Type D and non-Type D 
patients prior to and after cardiac rehabilitation, we used multivariate analysis of 
variance (MANOVA) with repeated measures in order to adjust for multiple com-
parisons, given that the SF-36 comprises 8 subscales. Multivariate analysis of covari-
ance (MANCOVA) with repeated measures was performed to adjust for the effect 
of potential confounders on the relationship between Type D and health status. 
In MANOVA as well as MANCOVA, baseline Type D personality classification was 
entered as a between-subjects factor and health status as a within-subjects fac-
tor. Age, gender, smoking, cardiac history prior to the referral event, comorbidity 
(chronic obstructive pulmonary disease, diabetes, or renal insufficiency), anxiety, and 
depressive symptoms at baseline were selected as covariates a priori based on the 
literature. Post-hoc paired-samples t-tests were conducted to determine differences 
in domains of health status for Type D and non-Type D patients separately.

Secondary analyses were conducted on the sub sample of patients for whom 
information was available on individual counselling to determine whether these pa-
tients differed on health status prior to and following cardiac rehabilitation from 
patients who did not receive individual counselling. To evaluate the clinical relevance 
of Type D personality compared to cardiac history prior to the referral event as a 
determinant of impaired health status pre and post cardiac rehabilitation, effect 
sizes were calculated, using Cohen’s d [32,33]. Cohen’s d represents the differences 
between means (i.e., Type D vs. non-Type D; cardiac history vs. non cardiac history 
prior to the referral event) divided by the pooled standard deviation. An effect size 
ranging from .00 to .20 is negligible to small, .20 to .50 small to moderate, .50 to 
.80 large, and >.80 very large [33]. Cardiac history prior to the referral event was 
chosen as comparison, since this variable previously has been shown to moderate 
the effectiveness of a behavioural intervention in vitally exhausted patients undergo-
ing a percutaneous coronary intervention [34]. A post-hoc power analysis showed 
that with an assumed effect-size of .20, α=.05, and a power of 95%, a sample size 
of 327 patients was required to detect statistical differences in SF-36 scores pre and 
post cardiac rehabilitation (repeated measures design, within-between interaction). 
This assumption was met, since analyses were performed on 368 patients. All sta-
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tistical tests were two-tailed, and p<.05 was used to indicate statistical significance. 
Statistical analyses were performed using SPSS 14.0 for Windows (SPSS inc., Chi-
cago, Illinois, USA).

Results
Patient characteristics 
Completers (n=368) and non-completers (n=151) of the cardiac rehabilitation pro-
gram did not differ on baseline demographic and clinical characteristics. There were 
also no statistically significant differences in the prevalence of Type D personality for 
those non-completers with data on Type D status (n=111) and completers (n=368) 
(χ2=.08, p>.05).

The prevalence of Type D personality was 26.6%. Patient baseline charac-
teristics, stratified by Type D are presented in Table 1. No differences were found 
between Type D and non-Type D patients on baseline demographic and clinical char-
acteristics, and the type of cardiac rehabilitation-components attended.

Changes in Type D caseness and components following cardiac 
rehabilitation 
There was a 5.9% reduction in the number of patients with a Type D personal-
ity from 26.6% prior to cardiac rehabilitation to 20.7% post cardiac rehabilitation 
(χ2=6.30, p=.012). A change in Type D caseness was found in 19% of patients, with 
caseness remaining stable in 81%. Of the 19% crossing over, 6.5% crossed over 
from non-Type D to Type D, whereas 12.5% crossed over from Type D to non-Type D. 
Of the 81% maintaining their caseness over time, 66.9% and 14.1% were consist-
ently categorised as non-Type D and Type D, respectively. No statistically significant 
differences were found between patients crossing-over and remaining stable on 
Type D caseness on the cardiac rehabilitation components attended (7.25<χ2<.08, 
all ps>.05). Hence, the cross-over from Type D to non-Type D and vice versa could 
not be attributed to differences in participation in the various cardiac rehabilitation 
components. Generally, in the sub sample of patients for whom information on 
individual counselling was collected (n=331), there was no statistically significant 
difference in health status pre and post rehabilitation between patients receiving 
and not receiving individual counselling (F(1,329)=.91, p=.34). The main effect for 
individual counselling and the interaction effect for time by individual counselling 
were significant (F(1,329)=12.76 and F(1,329)=8.60, both ps<.01). After control-
ling for possible confounders the main effect for time did not remain significant 
(F(1,323)=1.21, p=.27). In addition, the interaction for time by individual counsel-
ling, as well as the main effect for individual counselling, were no longer significant 
(F(1,323)=1.31, p=.25 and F(1,323)=1.12, p=.29, respectively).
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Table 1. Baseline characteristics stratified by Type D personalitya

Total sample  
(n=368)

Type D 
(n=98)

non-Type D 
(n=270) pb

Demographics 

Males 290 (78.8) 73 (74.5) 217 (80.4) .22

Age, mean (SD) 58.1 (10.2) 57.4 (10.3) 58.3 (10.2) .45

Having a partner 330 (89.7) 87 (87.8) 244 (90.4) .47

Clinical characteristics

Cardiac event prior to referral eventc 299 (81.3) 79 (80.6) 220 (81.5) .85

Diabetes mellitus 54 (14.7) 16 (16.1) 38 (16.3) .59

Dyslipidemia 185 (50.3) 55 (56.1) 130 (48.1) .18

Hypertension 122 (33.2) 32 (32.7) 90 (33.3) .90

Renal impairment 4 (1.1) 2 (2.0) 2 (0.7) .29

Chronic obstructive pulmonary disease 28 (7.6) 7 (7.1) 21 (7.8) .84

Currently smoking 32 (8.7) 12 (12.2) 20 (7.4) .15

Medication

ß-Blockers 286 (77.7) 75 (76.5) 211 (78.1) .74

ACE-inhibitors 215 (58.4) 56 (57.1) 159 (58.9) .77

Calcium-antagonists 42 (11.4) 13 (13.3) 29 (10.7) .50

Nitrates 118 (32.1) 27 (27.6) 91 (33.7) .26

Statins 298 (81.0) 83 (84.7) 215 (79.6) .27

Aspirin 277 (75.3) 78 (79.6) 199 (73.7) .25

Diuretics 66 (17.9) 17 (17.3) 49 (18.1) .86

Cardiac rehabilitation componentsd

Introduction 144 (44.4) 41 (50.0) 103 (42.6) .24

Risk factors 251 (77.0) 69 (82.1) 182 (75.2) .19

Dietary advice 238 (73.0) 67 (79.8) 171 (70.7) .11

Medication 196 (59.0) 54 (64.3) 142 (57.3) .26

Physical exercise 327 (98.8) 83 (100) 244 (98.4) .24

Stress-management 61 (18.4) 15 (17.9) 46 (18.6) .88

Smoking cessation 26 (7.83) 8 (9.5) 18 (7.3) .50

Weight loss 53 (16.0) 13 (15.5) 40 (16.1) .89

Individual counselling 48 (14.5) 18 (21.4) 30 (12.2) .04*

a Results are presented as n (%) unless otherwise stated.  
b p-values adjusted for multiple comparisons. 
c Coronary artery bypass grafting, myocardial infarction, or percutaneous coronary intervention. 
d due to missing data for 36-44 patients, analyses were conducted on available data.  
* p<.05
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To determine whether the Type D subcomponents changed following car-
diac rehabilitation, we conducted a MANOVA with repeated measures. There was 
a significant main effect for time for on Social Inhibition and Negative Affectivity 
(F(1,367)=6.48, p=.01 and F(1,367)=35.35, p<.001, respectively), indicating that 
there was a decrease in scores over time. After controlling for possible confounders, 
using MANCOVA with repeated measures, the main effect for time lost significance 
for Negative Affectivity (F(1,360)=.29, p=.59). Covariates did not interact with time 
(.05<F(1,360)<2.30, all ps<.05). The main effect for time for Social Inhibition re-
mained significant (F(1,360)=6.74, p=.01) in adjusted analysis. The time by cardiac 
history was also significant, indicating that patients who experienced a cardiac event 
prior to the index event (F(1,360)=12.54, p<.001) reported changes in Social Inhibi-
tion. Post-hoc paired t-tests showed that both Social Inhibition (from 9.44±5.62 to 
8.13±6.14; t(367)=2.55, p=.01) as well as Negative Affectivity (from 8.90±5.89 to 
8.22±6.09; t(367)=5.95, p<.001) decreased significantly. However, the clinical rel-
evance of these decreases were negligible to small for Negative Affectivity (d=.11) 
and small for Social Inhibition (d=.22), as assessed by Cohen’s effect size index. 

Type D personality as a determinant of health status pre and post cardiac 
rehabilitation (unadjusted analysis)
MANOVA with repeated measures demonstrated a significant within subjects effect 
for time (F(1,366)=222.63, p<.001), indicating that health status, as assessed by 
the SF-36, improved over time. The time by Type D interaction was not significant, 
indicating that Type D personality exerted a stable effect on health status over time 
(F(1,366)=1.43, p=.23). However, patients with a Type D personality reported sig-
nificantly poorer health status (F(1,366)=80.80, p<.001) compared to non-Type D 
patients. Mean scores on health status pre and post cardiac rehabilitation stratified 
by Type D personality are presented in Table 2. 

Type D personality as a determinant of health status pre and post cardiac 
rehabilitation (adjusted analysis)
MANCOVA with repeated measures showed a main effect for time (F(1,359)=17.48, 
p<.001), indicating an overall improvement in health status over time when cor-
recting for potential confounders. Furthermore, the interaction effect for time by 
cardiac history prior to the referral event was significant, denoting that patients with 
a prior cardiac history reported impaired health status pre- and post cardiac reha-
bilitation compared to patients without a cardiac history prior to the referral event 
(F(1,359)=5.76, p=.02). Comorbidity, age, gender, smoking, anxiety, and depressive 
symptoms did not interact with cardiac rehabilitation (.001<F(1,359)<2.32, p>.05). 
The time by Type D was not significant, indicating that Type D had a stable effect on 
health status over time (F(1,359)=.49, p=.48). The between-subjects effect for Type 
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Table 2. Mean (SD) SF-36 scale scores stratified by Type D personalitya

Pre CR Post CR

Type D non-Type D Type D non-Type D

Physical Functioning  61.12 (19.73) 73.12 (18.63) 75.41 (21.03) 84.81 (15.50)

Social Functioning 56.82 (25.50) 71.98 (20.06) 71.94 (22.19) 85.68 (17.37)

Role limitations due to Physical Functioning 11.48 (11.48) 34.72 (38.43) 54.46 (38.18) 71.98 (36.87)

Role limitations due to Emotional Functioning 38.10 (39.11) 64.51 (39.78) 65.14 (40.45) 85.83 (26.72)

Mental Health 56.22 (17.42) 75.21 (16.99) 65.04 (16.28) 81.25 (15.14)

Vitality 47.65 (17.54) 62.10 (19.17) 57.20 (17.63) 69.65 (18.27)

Bodily Pain 56.42 (15.55) 56.49 (17.27) 49.33 (14.96) 50.59 (11.36)

General Health 60.63 (15.18) 66.07 (15.21) 61.63 (20.04) 69.54 (18.67)

a A higher score represents better health status, with a higher score on Bodily Pain indicating the 
absence of pain. 
CR=cardiac rehabilitation; SD=standard deviation.

D personality remained significant, showing that Type Ds and non-Type Ds differed 
on self-reported health status (F(1,359)=10.40, p=.001), as measured by the SF-36. 

Paired samples t-tests for Type D patients demonstrated improvements on 6 
subscales of the SF-36 (-10.96<t(97)<-5.08, all ps<.001), except for General Health  
(t(97)=-.548, p=.59). In addition, Type Ds reported an increase in Bodily Pain 
(t(97)=3.24, p=.002) over time. Non-Type D patients reported improvements on 7 
out of 8 subscales (-10.68<t(269)<-3.31, p≤.001), but they also reported an increase 
in Bodily Pain (t(269)=4.82, p<.001). 

Clinical relevance of Type D personality versus cardiac history prior to the 
referral event 
The effect sizes for Type D personality and cardiac history prior to the referral event, 
as denoted by Cohen’s effect size index (d), for all eight SF-36 scale scores pre and 
post cardiac rehabilitation are presented in Figure 1. At baseline, the effect sizes for 
Type D personality were moderate to large for 5 of the 8 subscales of the SF-36. 
The effect size was very large for Mental Health, but small to moderate for General 
Health, and negligible to small for Bodily Pain (Figure 1a). The results remained iden-
tical at follow-up, except for Role problems due to Physical functioning, where the 
effect size decreased to small to moderate. The effect sizes for cardiac history prior 
to the referral event at baseline were small to moderate, except for Mental Health 
and Bodily Pain. For these two subscales the effect sizes were negligible to small. At 
follow-up, all effect-sizes for cardiac history prior to the referral event were negligi-
ble to small (Figure 1b). 
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Figure 1. Clinical relevance of Type D personality and cardiac history prior to the 
referral event as determinants of health status pre and post cardiac rehabilitationa

a Effect sizes are expressed as Cohen’s d, with values ranging from .00 to 0.20 being negligible to small, 
0.20 to 0.50 being small to moderate, .50 to .80 being large and >.80 being very large. 
PF=physical functioning; SF=social functioning; RP=role limitations due to physical functioning; RE=role 
limitations due to emotional functioning; MH=mental health; VT=vitality; BP=bodily pain; GH=general 
health. 
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Discussion
This study showed that there was a 5.9% reduction in the number of patients with a 
Type D personality following cardiac rehabilitation, although the majority of patients 
(i.e., 81%) remained stable within their Type D caseness. The Type D subcomponent 
Social Inhibition changed over time, whereas Negative Affectivity remained stable, 
but the clinical relevance of the change in Social Inhibition was negligible to small, 
as indicated by Cohen’s effect size. Generally, Type D patients reported poorer health 
status prior to and after attending a multifactorial cardiac rehabilitation program 
compared to non-Type D patients. Both non-Type D and Type D cardiac patients at-
tending cardiac rehabilitation reported benefits in terms of health status, as assessed 
by the SF-36, with the effect of personality not being moderated by time. Cardiac 
history prior to the referral event was shown to moderate the effects of cardiac 
rehabilitation, with patients with a previous history reporting impaired health sta-
tus, as assessed by the SF-36, compared to patients without a cardiac history prior 
to the referral event. The impact of Type D on health status was clinically relevant 
compared to cardiac history prior to the referral event, as indicated by Cohen’s ef-
fect size index. 

The findings of the current study are in line with previous studies in patients 
with peripheral arterial disease [13], treated with revascularisation procedures 
[16,35], and patients with chronic heart failure [14], showing that Type D patients 
report poorer health status compared to non-Type D patients despite both personal-
ity taxonomies benefiting from medical treatment. In the present study, we found a 
non-significant interaction effect for time by Type D personality, indicating that the 
effects of personality were not moderated by cardiac rehabilitation. In a mixed group 
of cardiac patients attending cardiac rehabilitation, patients with a Type D person-
ality were also shown to report poorer health status, but this study only evaluated 
health status at one time point [19].

In the current study, patients with a cardiac history prior to the referral event 
reported impaired health status compared to patients without a cardiac history. 
These findings are in line with the Exhaustion Intervention Trial (EXIT), which showed 
that percutaneous coronary intervention patients with a cardiac history prior to the 
referral event were less likely to benefit from a behavioural intervention program de-
signed to improve symptoms of vital exhaustion [34]. Secondary analyses indicated 
that in particular patients with two or more previous cardiac events prior to the in-
dex percutaneous coronary intervention benefited less from the intervention. Taken 
together, these findings point to the need for individually tailored interventions for 
those patients in whom risk factors tend to cluster together [36]. In addition, they 
underline that cardiac rehabilitation should be offered to patients at the time of their 
first cardiac event, as they may be more likely to benefit and adopt life style changes 
at this time than when the disease has become chronic [37].

Aline Pelle Boek binnenwerk.indb54   54 3-8-2009   20:54:12



55Type D and cardiac rehabilitation

We also found a reduction in the number of patients with a Type D personal-
ity, although the decrease comprised 5.9%. In addition, once categorised as Type D 
or non-Type D the majority of patients (i.e., 81%) maintained their caseness despite 
receiving cardiac rehabilitation. These findings are in line with those of Binder and 
colleagues [21] and Karlsson and colleagues [20], although the latter study deviated 
from the standard criteria for determining Type D personality, as originally proposed 
by Denollet [22]. Taken together, some patients may cross-over from Type D to non-
Type D status, but unfortunately this only occurs in a minority of patients, with some 
patients also crossing over from non-Type D to Type D status. The cross-over from 
Type D to non-Type D status might also be attributed to measurement error in the 
instrument. However, it is important to bear in mind that the present cardiac reha-
bilitation program was not specifically designed to target Type D personality. Future 
studies are warranted to determine whether interventions targeting Type D are ef-
fective in improving patient-centred as well as clinical outcomes in patients with this 
personality profile. 

Limitations of the current study comprise the use of a generic rather than 
a disease-specific instrument for the assessment of health status, as disease-spe-
cific instruments are likely to be more sensitive to tap changes following cardiac 
rehabilitation [38]. Incorporation of such instruments might provide better insight 
into the facets that may not change following CR. Nevertheless, we were able to 
demonstrate changes in a generic measure of health status. Third, we were not able 
to control for markers of disease severity (e.g., left ventricular ejection fraction), as 
this information was not standardly noted in the cardiac rehabilitation records. Al-
though the relationship between Type D and health status might be confounded by 
disease severity, this seems unlikely given that Type D personality has been shown 
not to be confounded by disease severity [25,26]. Fourth, we did not have data on 
Type D status for all patients dropping out of the program, with the possibility that 
patients dropping out may be more likely to have a Type D personality. However, we 
found no differences in the sub sample where this information was available. In ad-
dition, information on the reason for referral to rehabilitation was not consistently 
available. Furthermore, the current study lacked a control group, which hampers 
interpretation of the findings. Although it would have been possible to introduce a 
waiting list group, this was not possible in the current CR setting. Finally, patients di-
agnosed with chronic heart failure were excluded from the study. Therefore, results 
cannot be generalised to this patient group. 

Strengths of the study include the large sample size, with a post-hoc power 
analysis confirming that the study was sufficiently powered to test the objectives. 
Further, we used a prospective design with repeated measures of health status and 
standardised, validated, and psychometrically sound instruments. Finally, we adjust-
ed statistically for demographic and clinical factors known to influence health status 
in CAD.
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From a clinical point of view, this study provides further evidence for the ad-
verse impact on health outcomes and stability of Type D personality. In addition, the 
findings show that the effect of Type D personality on health status was not only sta-
tistically significant, but also clinically relevant. As indicated by Cohen’s effect size, 
for Type D personality, both pre and post cardiac rehabilitation effect sizes ranged 
from small to very large, with most effect sizes falling within the range of moderate 
to large. In contrast, the effect sizes for cardiac history prior to the referral event 
ranged from negligible to moderate at baseline, whereas at follow-up all decreased 
to negligible to small. These findings are consistent with a previous study show-
ing that Type D personality was clinically relevant compared to gender and age as 
determinants of vital exhaustion [39]. Nevertheless, despite the majority of patients 
identified as Type D remaining stable over time, Type D patients experienced im-
provements in health status, as assessed by the SF-36, following cardiac rehabilita-
tion, although their reported health status remained below par compared to that of 
non-Type D patients. These high-risk patients could be identified when referred for 
cardiac rehabilitation with the use of the DS14, as advocated previously [40]. Given 
that poor health status is associated with adverse prognosis [41], behavioural inter-
ventions in addition to cardiac rehabilitation may be warranted for Type D patients. 
Supplementary interventions could focus on the explanatory pathways that explain 
the negative effects of Type D personality on health outcomes. On the behavioural 
level, self-management appears to be of importance in this particular group, with a 
recent study showing that Type D patients diagnosed with chronic heart failure are 
less likely to consult their cardiologist or heart failure nurse despite reporting more 
symptoms and experiencing these as worrisome [42]. Relaxation therapy, social skills 
training, cognitive behavioural therapy, and learning how to deal with negative 
emotions could comprise adjunctive interventions likely to reduce the cardio-toxicity 
of Type D personality. Furthermore, therapists involved in intervention trails target-
ing Type D should be experienced and sensitive to establishing and maintaining a 
safe environment for these patients, as they are not likely to express and share these 
emotions without these premises. 

In conclusion, the present study demonstrated that cardiac patients with a 
Type D personality report impaired health status prior to and following cardiac re-
habilitation, in comparison with non-Type D patients. Changes were seen in Type D 
caseness following CR, but for the majority of patients once categorised as Type D or 
non-Type D they maintained their caseness despite receiving cardiac rehabilitation. 
Type D personality was also shown to have a stable effect on health status over time. 
The impact of Type D personality on health status was not only statistically signifi-
cant, but also clinically relevant. Taken together, these findings show that additional 
intervention is warranted in this high-risk subgroup. Incorporation of psychological 
factors in general and personality factors in particular in research and clinical prac-
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tice might enhance secondary prevention in patients with established CAD.
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Abstract 
Background: The effectiveness of cardiac rehabilitation in patients with coronary 
artery disease (CAD) has been shown to be moderated by negative emotions and 
clinical factors, but no studies have evaluated the role of positive emotions in this 
context. Hence, we prospectively examined the role of lack of positive affect (an-
hedonia) as a determinant of health status and somatic symptoms in CAD patients 
attending cardiac rehabilitation. 
Method: CAD patients (n=368) completed the Hospital Anxiety and Depression 
Scale (HADS) at the start of the program to assess anhedonia, and the Short Form 
Health Survey (SF-36) and the Health Complaints Scale (HCS) at baseline and at 3 
months to assess health status and somatic and cognitive symptoms, respectively.
Results: Health status improved significantly during the 3-month follow-up, adjusting 
for clinical and demographic factors (F(1,358)=11.67, p=.001). Anhedonic patients 
reported poorer health status compared to non-anhedonic patients (F(1,358)=35.18, 
p<.001), with anhedonia exerting a stable effect over time (F(1,358)=.23, p=.64). 
Somatic and cognitive symptoms tended to decrease over time, controlling for po-
tential confounders (F(1,358)=3.01, p=.08). Anhedonic patients reported higher lev-
els of symptoms (F(1,358)=13.23, p<.001) and experienced more benefits in terms 
of somatic and cognitive symptoms, as indicated by the significant interaction effect 
for time by anhedonia (F(1,358)=3.77, p=.05).
Conclusion: Anhedonic patients generally reported poorer health status and higher 
levels of somatic and cognitive symptoms prior to and after completion of cardiac 
rehabilitation. In addition, somatic and cognitive symptoms differed as a function of 
anhedonia over time, but health status did not. Positive affect might provide a new 
avenue for secondary prevention in CAD patients. 
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Introduction
Cardiac rehabilitation (CR) has shown to be effective in improving clinical outcome 
[1] and health status [2], and in reducing mortality [3] in patients with established 
coronary artery disease (CAD). However, the effectiveness of CR seems to be moder-
ated by both clinical and psychological factors [4,5]. Regarding psychological fac-
tors, most attention has been paid to the detrimental effects of negative affect, 
such as depression [5], anxiety [6,7], and general distress [6,8], thereby neglecting 
the role of positive affect. Positive affect can be described in terms of joy, cheerful-
ness, and happiness [9]. Positive and negative affect are not merely opposite ends 
of a continuum [10], with the possibility that both types of affect can be present 
simultaneously. 

In the general cardiovascular literature, there is an increased interest in the 
role of psychological factors [11], and in particular the role of positive affect, on 
clinical outcomes. In patients with established CAD, a positive relation was found 
between happiness and a decrease in the number of hospital readmissions after 90 
days [12]. Reduced positive affect, which is also referred to as anhedonia, has been 
shown to independently predict major adverse clinical events following implanta-
tion of coronary-artery stents [13]. In contrast, studies on positive affect related 
constructs and survival have shown inconsistent results [14-17]. Apart from clinical 
outcomes, studies on patient-centred outcomes, such as health status, have been 
advocated, as these may help bridge the gap between research and clinical outcome 
[18]. To date, no studies have focussed on the role of positive affect and patient-
centred outcomes in cardiac patients. 

To our knowledge, this is the first study to examine the role of positive affect 
in CAD patients who participate in CR. We focussed on reduced positive affect, or 
anhedonia, as a determinant of a broad spectrum of patient-centred outcomes, en-
compassing both health status and self-reported somatic and cognitive symptoms, 
using a prospective study design in patients attending CR. 

Method
Study design and participants 
Consecutive patients with CAD (n=368; response rate=71.2%) referred to CAPRI 
(cardiac rehabilitation program at the Rotterdam Organisation for Cardiac Rehabili-
tation, Rotterdam, The Netherlands) between March 2004 and October 2005, par-
ticipating in the identification of subgroups of HEART patients that may not benefit 
optimally from CArdiac REhabilitation (HEARTCARE) study, comprised the sample 
for the current study. Patients with chronic heart failure (due to participation in 
another study within the institution) and those with insufficient knowledge of the 
Dutch language to be able to complete questionnaires were excluded. Of the 519 
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patients eligible for participation, 111 patients completed the baseline assessment 
but not the assessment after CR attendance. In addition, 29 patients only completed 
assessment after CR but not prior to attendance, and 11 patients were excluded 
from analyses because of too many missings on questionnaires. Final analyses were 
based on 368 patients. Patients were asked to complete a set of psychological ques-
tionnaires at baseline and at 3-month follow-up (i.e., prior to and post completion 
of the rehabilitation program). The present study was set up as a between-subjects 
design, and not as a randomised controlled trial, given that CR has been shown to 
decrease mortality. Hence, it would be unethical to withhold CR from patients [19]. 
The data collection procedure has been described previously [20].

The study protocol was approved by the medical ethics committee of the 
Erasmus Medical Center, Rotterdam, The Netherlands. The study was conducted 
according to the Helsinki Declaration and every patient provided written informed 
consent.

Contents of the rehabilitation program
The program was multi-factorial comprising an introduction module, a physical ex-
ercise component, modules on risk factors, stress management, diet, medication, 
weight loss, and smoking cessation, with the possibility of having individual counsel-
ling by a psychiatrist, psychologist, or social worker if necessary. 

Materials 
Demographic and clinical variables
Demographic variables included gender, age, educational level, marital status, and 
employment status. Clinical variables, obtained from the patients’ medical records, 
included initial diagnosis, cardiac history prior to the referral event (i.e., previous my-
ocardial infarction (MI), coronary artery bypass graft surgery (CABG), or percutane-
ous coronary intervention (PCI)), prescribed medications, smoking, and risk factors 
(i.e., hypercholesterolemia, hypertension, diabetes, family history, renal insufficiency, 
chronic obstructive pulmonary disease (COPD), and liver insufficiency).

Reduced positive affect (anhedonia)
Reduced positive affect, or anhedonia, was assessed with the Hospital Anxiety and 
Depression Scale (HADS) at baseline [21,22]. Items are scored on a 4-point Likert 
scale ranging from 0 to 3. Previous research using factor analysis of the HADS has 
identified a psychometrically sound positive affect subscale in patients with CAD 
[13]. Principal components analysis (PCA) in the current sample confirmed the previ-
ously identified three-factor structure, comprising Positive Affect (4 items), Negative 
Affect (4 items), and Relaxed Affect (3 items) [13]. Accordingly, the Positive Affect 
scale was computed by summing up four items (i.e., items 2, 4, 12, and 6) (range 
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[0-12], mean=9.79±2.54). Anhedonia was defined as a score ≤7 on the Positive Af-
fect scale (i.e., one SD below the mean). The mean scores on the Negative Affect 
scale (range [0-12], mean=3.08±2.56) and the Relaxed Affect scale (range [0-9], 
mean=6.03±2.30) were in line with those reported previously [13]. The Positive Af-
fect scale showed large correlations with the Negative Affect and the Relaxed Affect 
scale (r=-.59 and r=.54, respectively). The Negative Affect scale showed a large cor-
relation with the Relaxed Affect scale (r=-51).

In order to cross-validate the three subscales derived from the HADS, patients 
also filled out the Global Mood Scale (GMS), assessing Positive and Negative Affect 
[23-25]. The 20 items are answered on a 5-point Likert scale ranging from 0 (‘not 
at all’) to 4 (‘extremely’). Examples of Positive Affect items are ‘self-confident’ and 
‘lively’. ‘Weakened’ and ‘wearied’ are examples of items measuring Negative Af-
fect. Both subscales have good internal consistency (α=.94 and α=.93, respectively) 
[25], and the 3-month test-retest reliability for both subscales is adequate (Negative 
Affect=0.66 and Positive Affect=0.57) [23]. The derived HADS Positive Affect sub-
scale showed a significant positive correlation with the GMS Positive Affect subscale 
(r=.53, p<.001) and a significant negative correlation with the GMS Negative Affect 
subscale (r=-.47, p<.001). In addition, anhedonic patients scored significantly lower 
on positive affect as assessed by the GMS (11.64±6.23) in comparison with non-
anhedonic patients (19.64±7.19) (t(366)=8.79, p<.001), confirming the construct 
validity of this derived HADS subscale. 

Health status
The Dutch version of the Short-Form Health Survey (SF-36) was administered both 
at baseline and at 3 months to assess generic health status [26,27]. All 36 items are 
answered according to standardised response choices and are summarised in two 
component scores: the Mental Component Score (MCS) and the Physical Compo-
nent Score (PCS) [28], with scores ranging from 0-100 and higher scores indicating 
better health status. The validity and reliability of the SF-36 are good [27].

Somatic and cognitive symptoms
The 24-item Health Complaints Scale (HCS), a disease-specific measure that was de-
veloped in cardiac patients, was administered to assess somatic and cognitive symp-
toms at baseline and at 3-month follow-up [29]. Both the somatic (e.g., ‘tightness of 
the chest’ or ‘feeling weak’) and the cognitive complaints scale (e.g., ‘feeling you are 
not able to do much’ and ‘worrying about your health’) consist of 12 items that are 
scored on a 4-point Likert scale ranging from 0 (‘not at all’) to 4 (‘extremely’), with a 
score range from 0-48. A high score on both subscales indicate more symptoms. The 
internal consistency is good (.89<α<.91), and the test-retest reliability has proven to 
be adequate (r=.69) in patients with established CAD [29,30]. This instrument has 

Aline Pelle Boek binnenwerk.indb67   67 3-8-2009   20:54:14



68

C
ha

pt
er

 4

been shown to be responsive to tap treatment-related changes following CR [31].

Statistical Analyses
Discrete variables were compared with the Chi-square test and continuous variables 
with Student’s t-test for independent samples. Analyses were adjusted for multiple 
comparisons by means of a Bonferroni correction (α/number of comparisons). To 
examine differences in health status between anhedonic and non-anhedonic pa-
tients prior to and after CR, we used multivariable analysis of variance (MANOVA) 
in order to adjust for multiple comparisons, given that the SF-36 comprises two 
summary scores (PCS and MCS), and the HCS comprises two subscales (somatic 
and cognitive symptoms). Multivariable analysis of covariance (MANCOVA) was per-
formed to adjust for the effect of potential confounders on the relationship between 
anhedonia and health status and somatic and cognitive symptoms. A priori, we 
decided to include age, gender, smoking, comorbidity (COPD, diabetes, or renal 
insufficiency), the use of nitrates, and antidepressant and anxiolytic medications as 
covariates in the analyses based on the literature [32,33]. In addition, we added the 
derived HADS Negative Affect scale in order to control statistically for a measure of 
negative affect, also to investigate whether negative and positive affect are merely 
the opposites of two ends of a continuum [10], or whether they can be present at 
the same time. Post-hoc paired samples t-tests were conducted to determine differ-
ences in summary scores for the SF-36 and scale scores of the HCS for anhedonic 
and non-anhedonic patients, separately.

All statistical tests were two-tailed, and p<.05 was used to indicate statistical 
significance. Statistical analyses were performed using SPSS 14.0 for Windows (SPSS 
Inc., Chicago, Illinois, USA).

Results
Patient characteristics
Completers (n=368) and non-completers (n=151) of the CR program did not differ 
on baseline demographic and clinical characteristics. The prevalence of anhedonia 
was higher in non-completers for whom data on anhedonia was available (n=111), 
as compared to completers of the program (36.4% vs. 20.1%, p=.001).

The prevalence of anhedonia was 20.1% in the current sample. Patient base-
line characteristics, stratified by anhedonia are presented in Table 1. Some differ-
ences were found between anhedonic and non-anhedonic patients on baseline 
demographic and clinical characteristics, with anhedonic patients more frequently 
smoking (p=.002) and taking more often antidepressant and anxiolytic medications 
(p<.001 and p=.007, respectively) compared to non-anhedonic patients. In addition, 
trends were found for non-anhedonic patients being more likely to have a partner 
and less likely to have individual counselling as part of CR.
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Table 1. Demographic and clinical characteristics stratified by anhedoniaa

Total sample  
(n=368)

Anhedonia 
(n=74)

No anhedonia 
(n=294) 

p

Socio-demographics 

Males  290 (78.8) 58 (78.4) 232 (78.9) .92

Age, mean (SD) 58.0 (10.2) 57.7 (10.1) 58.1 (10.3) .77

Having a partner 330 (89.7) 62 (83.8) 268 (91.2) .06

Clinical variables 

Cardiac event prior to index eventb 299 (81.3) 60 (81.1) 239 (81.3) .97

Diabetes mellitus 54 (14.7) 13 (17.6) 41 (13.9) .43

Dyslipidemia 185 (50.3) 42 (56.8) 143 (48.6) .21

Hypertension 122 (33.2) 27 (36.5) 95 (32.3) .50

COPD 28 (7.6) 6 (8.1) 22 (7.5) .86

Currently smoking 32 (8.7) 13 (17.6) 19 (6.5) .002**

Medication

ACE-inhibitors 215 (58.4) 47 (63.5) 168 (57.1) .32

Calcium-antagonists 42 (11.4) 5 (6.8) 37 (12.6) .16

Nitrates 118 (32.1) 15 (20.3) 103 (35.0) .02*

Statins 298 (81.0) 62 (83.8) 236 (80.3) .49

Aspirin 277 (75.3) 57 (77.0) 220 (74.8) .70

Diuretics 66 (17.9) 10 (13.5) 56 (19.0) .27

Antidepressants 15 (4.1) 10 (13.5) 5 (1.7) <.001***

Anxiolytics 31 (8.4) 12 (16.2) 19 (6.5) .007**

Cardiac rehabilitation componentsc

Introduction 144 (44.4) 29 (45.3) 115 (44.2) .88

Risk factors 251 (77.0) 46 (70.8) 205 (78.5) .18

Nutrition / Dietary advice 238 (73.0) 43 (66.2) 195 (74.7) .16

Medication 196 (59.0) 38 (57.6) 158 (59.4) .79

Physical exercise 327 (98.5) 64 (97.0) 263 (98.9) .26

Stress management 61 (18.4) 8 (1214) 53 (20.0) .14

Smoking cessation 26 (7.8) 4 (6.1) 22 (8.3) .55

Weight loss 53 (16.0) 11 (16.7) 42 (15.8) .86

Individual counseling 48 (14.5) 14 (21.2) 34 (12.8) .08

a Results are presented as n (%) unless otherwise stated.  
b CABG, MI, or PCI. 
c due to missing data for 36-44 patients, analyses were conducted on available data.
COPD=chronic obstructive pulmonary disease. 
* p<.05 ** p<.01 *** p<.001
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Anhedonia as a determinant of health status
MANOVA with repeated measures demonstrated a significant within-subjects effect 
for time (F(1,366)=222.63, p<.001), indicating that health status improved follow-
ing CR. The time by Anhedonia interaction effect was not significant, indicating that 
Anhedonia had a stable effect on health status over time (F(1,366)=1.33, p=.25). 
However, anhedonic patients reported significantly poorer health status than non-
anhedonic patients (F(1,366)=64.53, p<.001). Mean scores on health status pre and 
post CR, stratified by anhedonia are presented in Figure 1.

MANCOVA showed a main effect for time (F(1,358)=11.67, p=.001), indi-
cating that the overall improvement in health status after CR as seen in unadjust-
ed analysis remained when correcting for potential confounders. Furthermore, a 
trend was found for the interaction effect for time by anxiolytic medications, de-
noting that health status levels prior to and after CR differed by being prescribed 
anxiolytics, with patients being prescribed anxiolytics experiencing more ben-
efits (F(1,358)=3.43, p=.07). Comorbidity, age, gender, smoking, nitrate use, use 
of antidepressants and the HADS Negative Affect scale did not interact with CR 
(.25<F(1,358)<2.00, p>.05). The time by anhedonia interaction effect was not sig-
nificant, indicating that anhedonia had a stable effect on health status over time, 
i.e., both anhedonic and non-anhedonic patients reported equivalent benefits in 
terms of health status (F(1,358)=.23, p=.64). The between-subjects effect for an-
hedonia remained significant, showing that anhedonic and non-anhedonic patients 
differed on self-reported health status (F(1,358)=35.18, p<.001). In addition, the 
main effects for age (F(1.358)=6.77, p=.01), comorbidity (F(1,358)=4.41, p=.04), 
the HADS Negative Affectivity scale (F(1,358)=106.03, p<.001) were significant. 

Paired samples t-tests showed that anhedonic patients reported improve-
ments on both the MCS and the PCS over time (t(73)=-5.51and t(73)=-5.21, both 
ps<.001). Likewise, non-anhedonic patients reported improvements on the MCS 
and the PCS over time (t(293)=-7.52 and t(293)=-12.48, both ps<.001).

Anhedonia as a determinant of somatic and cognitive symptoms
MANOVA with repeated measures yielded a significant main within-subjects effect 
for time, indicating a decrease in somatic and cognitive symptoms following CR 
(F(1,366)=96.11, p<.001). The interaction effect for time by anhedonia was signifi-
cant, showing that anhedonia did not exert a stable effect over time on somatic and 
cognitive symptoms (F(1,366)=11.79, p<.001). Finally, the between-subjects main ef-
fect for anhedonia was significant, denoting that anhedonic and non-anhedonic pa-
tients reported different levels of somatic and cognitive symptoms (F(1,366)=94.59, 
p<.001). Mean scores on somatic and cognitive symptoms pre and post CR, strati-
fied by anhedonia, are presented in Figure 2.

Aline Pelle Boek binnenwerk.indb70   70 3-8-2009   20:54:15



71Anhedonia and cardiac rehabilitation 

Figure 1. Mean health status scores pre and post cardiac rehabilitation stratified by 
anhedoniaa

  Anhedonic   Non-anhedonic   

a ANOVA for repeated measures. A high score represents better health status.  
Note: SDs are ranging from 6.94 to 11.24. 
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Figure 2. Mean health complaints scores pre and post cardiac rehabilitation strati-
fied by anhedoniaa

  Anhedonic   Non-anhedonic   

a ANOVA for repeated measures.  
Note: SDs are ranging from 7.40 to 12.73.
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In repeated measures MANCOVA, a trend was shown for the main within-
subjects time effect, indicating that after controlling for previously mentioned co-
variates, somatic and cognitive symptoms tended to decrease during the 3-month 
follow-up period (F(1,358)=3.01, p=.08). The interaction effect for time by anhe-
donia remained significant after controlling for covariates (F(1,358)=3.77, p=.05). 
Likewise, the main between-subjects effect for anhedonia remained significant 
(F(1,358)=13.23, p<.001). In addition, the main between-subjects effects for age 
(F(1,358)=4.92, p=.03), and the HADS Negative Affect scale (F(1,358)=130.49, 
p<.001) were significant. 

Post-hoc analyses showed that anhedonic patients reported a decrease in so-
matic as well as cognitive symptoms following CR (t(73)=5.48 and t(73)=5.22, both 
ps<.001). Likewise, non-anhedonic patients also reported a decrease in somatic and 
cognitive symptoms after attending the CR program (t(293)=7.07 and t(293)=6.54), 
both ps<.001).

Discussion
Studies on the role of psychological factors in CR programs have merely focussed on 
the role of negative affect. In contrast, little is known about the effects of positive af-
fect in CAD. To the best of our knowledge, this is the first study to demonstrate that 
anhedonic patients, i.e., the lack of positive affect, reported more impaired health 
status and higher levels of health complaints prior to and after CR attendance when 
compared to non-anhedonic patients. Furthermore, the current study pointed out 
that patients’ health status improved, and somatic and cognitive symptoms tended 
to diminish in both anhedonic as well as non-anhedonic patients over time. In addi-
tion, we found an interaction effect for anhedonia by time for somatic and cogni-
tive symptoms, indicating that anhedonic patients reported more benefits from CR 
in terms of reduction in somatic and cognitive symptoms. The interaction effect for 
time by health status was not significant, indicating that anhedonia had a stable ef-
fect on health status over time.

The findings of the current study are in line with previous findings, showing 
that CR may improve health status [2] and diminish somatic and cognitive symptoms 
[29]. However, in the present study we were also able to identify a specific subgroup 
of patients, i.e., patients reporting low positive affect, who consistently reported 
impaired health status and higher levels of somatic and cognitive symptoms de-
spite CR attendance. The importance of reduced positive affect, or anhedonia, has 
been demonstrated previously in CAD, with anhedonia being a risk factor for major 
adverse clinical events following implantation of coronary-artery stents [13]. The 
present study elaborates on these findings by showing that in a large sample of CR 
patients patient-centred outcomes vary as a function of the level of anhedonia as 
well. 
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In addition, in this study we replicated findings on the underlying factorial 
structure of the HADS. Originally, this instrument was developed to assess depressive 
and anxious symptomatology in hospitalised patients [21,22]. However, two recent 
studies suggest that the HADS assesses different psychological constructs than origi-
nally proposed [13,34]. In line with these two other studies, we found that HADS 
assesses Negative Affect, Relaxed Affect, and Positive Affect. The construct validity 
of these subscales was confirmed by the significant correlations with the GMS, an 
instrument that has been shown to be a valid and reliable measure of positive and 
negative affect [23-25]. Furthermore, the three derived HADS-scales were shown to 
be internally consistent (.67<α<.83). 

The present study confirmed that both positive and negative affect can be 
studied in their own right, as the effects of reduced positive affect remained sig-
nificant after controlling for the confounding effects of negative affect. In addition, 
positive and negative affect being regarded as not just merely being the opposite 
ends of a continuum [10], and the possibility that both types of affect can be present 
simultaneously, broadens the scope for cardiovascular research and might contrib-
ute to a fuller understanding of the role of affect in the context of CAD. 

Limitations of the current study must be acknowledged. First, we were not 
able to control for markers of disease severity, (e.g., left ventricular ejection fraction) 
as these were not consistently collected. However, previous studies have shown that 
disease severity does not confound measures of health status in cardiac patients, 
and that patient-rated health status is a determinant of prognosis, independent of 
the clinical risk profile of the patient [35]. In addition, we were not able to evaluate 
the effectiveness of CR on functional status, like exercise capacity. Moreover, in the 
present study we only evaluated the effect of anhedonia on short-term patient-cen-
tred outcomes. Whether these improvements remain over time is unknown, but it 
has been shown that the effects of CR on health status remain over time [36,37]. 
Furthermore, patients diagnosed with chronic heart failure were excluded from the 
current study, due to participation in another study. Results from the current study 
can therefore not be generalised to this specific patient group. Finally, the present 
study was based on a between-subjects design, and improvements in health out-
comes cannot necessarily be attributed to CR due to the lack of a control-group. 
Strengths of the study comprise the large sample size and the use of valid and reli-
able instruments to assess patient-centred outcomes. In addition, both generic as 
well as disease-specific questionnaires were administered. 

From a clinical point of view, studies on positive affect pave the way for the 
development of new interventions for secondary prevention. Incorporating and en-
couraging the development of skills to experience more positive affect might contrib-
ute to increased benefits from CR programs. Interventions targeting positive affect 
in patients attending CR might for instance include cognitive-behavioural therapy 
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and mindfulness-based stress reduction, as these strategies have been shown to 
improve positive affect in medically ill patients [38,39], and in older depressed pa-
tients at increased cardiovascular risk [40]. Positive affect might affect health out-
comes via both behavioural as well as biological pathways. On a behavioural level, 
positive affect might enhance adherence to medical, dietary, and exercise regimens, 
and thereby improve patient-centred outcomes, like health status and symptoms. 
Further, positive affect has been shown to be associated with biological indices of 
cardiac disease in healthy individuals, like salivary cortisol, systolic blood pressure, 
and inflammatory markers [41-43].

Future studies are warranted to further determine the role of anhedonia on 
hard  medical outcomes like (re-)hospitalisation, major clinical adverse events, and 
survival. Up to now, one study pointed out that anhedonia, or the lack of positive 
affect, independently predicted major clinical adverse events following implantation 
of coronary-artery stents [13]. However, the current study is of importance, as health 
status has been shown to predict mortality in CAD patients [44], and patient-centred 
outcomes and the identification of its determinants have been advocated to bridge 
the gap between research and clinical practice [18]. 

In conclusion, the present study showed that anhedonic CAD patients re-
ported poorer health status and higher levels of somatic and cognitive symptoms 
prior to and after CR in comparison with non-anhedonic patients. Furthermore, 
health status improved and somatic and cognitive symptoms tended to decrease 
in both anhedonic and non-anhedonic patients. Somatic and cognitive symptoms 
pre and post CR changed differentially for anhedonic and non-anhedonic patients, 
with non-anhedonic patients reporting more improvements in somatic and cogni-
tive symptoms. These findings underscore the importance of studying positive affect 
within the context of CR. 
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Abstract 
Background: Type D personality has been associated with impaired health status 
in chronic heart failure (CHF), but other psychological factors might also be impor-
tant. Hence, the aim of this study was to determine whether non-Type D patients 
with low positive affect and Type D patients report lower health status, compared 
to non-Type D patients with high positive affect at 12-month follow-up in chronic 
heart failure. 
Method: Consecutive CHF outpatients (n=276) filled out the Short Form-12 (health 
status) and Health Complaints Scale (disease-specific complaints) at inclusion and 
12-month follow-up, and the DS14 (Type D personality) and the Global Mood Scale 
(positive affect) at inclusion. Three groups were composed: non-Type D patients 
without anhedonia, non-Type D patients with anhedonia, and Type D patients. 
Results: After controlling for demographic and clinical confounders, and scores at 
inclusion, anhedonic non-Type D patients reported lower mental health status, and 
more feelings of disability (-.31<β<.17, all ps<.01), marginally lower physical health 
status (β=-.11, p=.07), and equal levels of cardiac symptoms (β=.04, p=.43), com-
pared to non-Type D’s without anhedonia. Type D patients reported lower levels 
of impaired mental health status, more cardiac symptoms and feelings of disabil-
ity (-.31<β<.17, all ps<.05). A trend was shown for physical health status (β=-.11, 
p=.09).
Conclusion: Non-Type D patients low on positive affect and Type D patients report 
lower levels of health status in CHF, compared to non-Type D patients with high 
positive affect. Future studies need to determine whether lack of positive affect is 
associated with impaired clinical outcome.
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Introduction
Psychological risk factors have been acknowledged in the onset and progression of 
coronary heart disease (CHD) [1]. Apart from the established detrimental effects of 
negative emotions, there’s a growing interest in the role of positive affect [2]. Posi-
tive and negative affect can be considered as two independent systems, with posi-
tive affect not solely being the opposite of negative affect [3], and the possibility that 
both types of affect can be present simultaneously [4]. High positive affect can be 
described as a state of high energy, full concentration, and pleasurable engagement, 
whereas high negative affect can be described as the tendency to report distress, 
discomfort, dissatisfaction, and feelings of hopelessness over time and situations 
[5]. 

Positive affect has been shown to be protective for incident hypertension [6], 
whereas the influence on incident CHD is conflicting [7,8]. In established CHD, high 
levels of positive affect have been associated with less hospital readmissions [9], 
whereas low levels of positive affect, also referred to as anhedonia, increase the risk 
of major clinical events in patients following coronary-artery stenting [10]. Conflict-
ing findings have been reported for associations between positive affect and survival 
in CHD (e.g., [11-13]). Finally, positive affect has been shown to be associated with 
the production of early inflammatory markers in a middle-aged community sample 
[14], and systolic blood pressure in healthy non-smoking men [15]. 

In addition to positive affect, there is a growing interest in the role of person-
ality factors in cardiovascular diseases (CVD). Type D personality (i.e., the combined 
tendency to experience negative emotions and to inhibit the expression of these 
emotions) is an emerging independent risk marker for clinical outcome and impaired 
patient-centred outcomes in cardiac disease (e.g., [16-18]). However, Type D person-
ality is not the only risk marker for impaired health outcomes in CVD. Within those 
patients categorised as non-Type D, there may also be some heterogeneity in terms 
of their risk of adverse health outcomes. Within those patients categorised as hav-
ing no Type D personality, some subgroups of patients may also report lower levels 
of health outcomes.

Therefore, the aim of the current study was to determine whether non-Type 
D patients low on positive affect and Type D patients, report lower levels of health 
status compared to non-Type D patients with high positive affect at 12-month fol-
low-up in chronic heart failure (CHF).

Method 
Patient selection and procedure 
Consecutive heart failure outpatients (n=408) were approached for participation by 
their treating cardiologist or specialised heart failure nurse between January 2001 
and June 2007 at the outpatient clinics of the St. Elisabeth Hospital, Tilburg, and  

Aline Pelle Boek binnenwerk.indb83   83 3-8-2009   20:54:17



84

C
ha

pt
er

 5

TweeSteden Hospital, Tilburg and Waalwijk, Tilburg, The Netherlands. Inclusion cri-
teria consisted of (1) left ventricular ejection fraction (LVEF) ≤40%, (2) age ≤80 years, 
and (3) no hospitalisations in the month prior to inclusion in the study. Patients 
were excluded from participation in case of (1) insufficient knowledge of written 
or spoken Dutch language, (2) evident cognitive impairments, (3) chronic severe 
psychiatric condition (except for depression or anxiety), and (4) presence of other 
life-threatening co-morbidities (e.g., cancer). All patients were treated according to 
the most recent guidelines for heart failure [19].

If patients agreed to participate, they were contacted by the researcher by 
telephone within two weeks after their outpatient visit. Patients filled out a set of 
standardised and validated questionnaires at inclusion and at 12-month follow-up at 
home and were asked to return the completed questionnaire in a stamped, pre-ad-
dressed envelope. Questionnaires were checked for completeness and in case items 
were left open, participants were called or mailed a copy of the questionnaires with 
the request to complete these. Patients who did not return the questionnaires within 
two weeks received a reminder telephone call or letter. A flow-chart of patient selec-
tion is provided in Figure 1. The response rate was 67.4% and final analyses were 
based on 276 patients. 

The study protocol was approved by the medical ethics committee of both 
teaching hospitals. Participation was voluntary. The study was conducted according 
to the Helsinki Declaration, and every patient provided written informed consent.

Measures 
Demographic and clinical characteristics 
Demographic variables included gender, age, educational level, and marital status, 
and were assessed by means of purpose designed questions in the questionnaire. 
Clinical variables, obtained from the patients’ medical records, consisted of LVEF, 
New York Heart Association (NYHA) functional class, aetiology of heart failure, cur-
rent smoking status, cardiac history (i.e., previous myocardial infarction (MI), cor-
onary artery bypass graft surgery (CABG), or percutaneous coronary intervention 
(PCI)), history of stroke or transient ischemic attack (TIA), diabetes, hypercholestero-
lemia, hypertension, renal disease, chronic obstructive pulmonary disease (COPD), 
and peripheral arterial disease (PAD). In addition, information on prescribed medica-
tions (i.e., beta-blockers, ACE inhibitors, calcium antagonists, angiotensin receptor 
blockers (ARB), spironolactone, nitrates, statins, aspirin, and diuretics) was obtained 
from the patients’ medical records. 

Type D personality 
At inclusion, Type D personality was assessed by means of the Type D scale (DS14) 
[20]. This 14-item questionnaire consists of two subscales, Negative Affectivity (e.g., 
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Figure 1. Flowchart of patient selection

Patients eligible for participation visiting cardiology  
outpatient clinic 

n = 408

Refused participation at inclusion n = 60

Died between baseline and follow-up n = 23

Refused participation at follow-up n = 27

Excluded at follow-upa n = 14

Unreachable by telephone n = 1 

Too many missings on questionnairesb n = 7

Included participants n = 276

a because of comorbidities (e.g., diagnosis of dementia or cancer, heart transplant, or psychiatric  
problems).  
b i.e., >30% missing items on questionnaires.

‘I am often down in the dumps’) and Social Inhibition (e.g., ‘I am a closed kind of 
person’), each comprising 7 items. Items are answered on a 5-point Likert scale, 
ranging from 0 (‘false’) to 4 (‘true’). A standardised cut-off score ≥10 on both sub-
scales is used to classify individuals with a Type D personality [20]. The cut-off score 
of ≥10 for both subscales has been confirmed as the most optimal by means of Item 
Response Theory (IRT) in samples from the general population, hypertensives, and 
CHD patients [21]. The co-occurrence of Negative Affectivity and Social Inhibition, 
and not solely the presence of negative emotions, predicted poor outcome following 
PCI [22]. Both subscales have good internal validity (Negative Affectivity: Cronbach’s 
α=.88 and Social Inhibition: Cronbach’s α=0.86), are stable over a 3-month period 
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(r=0.82/0.72), and are independent of mood and health status [20]. The stability of 
Type D personality during an 18-month period has been demonstrated in a study in 
post-MI patients [23] and shown not to be confounded by disease severity [23]. 

Positive affect
Positive affect was assessed at inclusion by means of the Global Mood Scale (GMS) 
[24]. The positive affect subscale consists of 10 mood items (e.g., ‘active’ or ‘dynam-
ic’) that are scored on a five-point Likert scale ranging from 0 (‘false’) to 4 (‘true’). 
Cronbach’s α for the subscale is .91, and the test-retest reliability over a three-month 
period is .57 [24]. The GMS positive affect score was dichotomised using a median 
split (i.e., ≥19) for categorising low and high levels of positive affect, i.e., anhedonia 
vs. no anhedonia, respectively.

Health status 
The Dutch version of the Short-Form Health Survey12 (SF-12) was administered to 
assess generic health status [25,26] at inclusion and at 12-month follow-up. This 
generic instrument measures overall physical and mental health status, as indicated 
by the Physical Component Scale Summary (PCS) and the Mental Component Sum-
mary (MCS) scores [27]. According to standard scoring procedures, all scale scores 
were standardised to the general US population (range [0-100], mean=50, SD=10), 
with higher scores indicating better functioning. The SF-12 has been demonstrated 
to be a reliable and valid instrument [25]. 

Cardiac symptoms and feelings of disability
The 24-item Health Complaints Scale (HCS), a disease-specific questionnaire, was 
administered at inclusion to assess cardiac symptoms and feelings of disability [28]. 
Both the symptom (e.g., ‘tightness of the chest’ and ‘feeling weak’) and the feelings 
of disability (e.g., ‘feeling you are not able to do much’ and ‘worrying about your 
health’) subscale comprise 12 items that are scored on a 4-point Likert scale ranging 
from 0 (‘not at all’) to 4 (‘extremely’), with a score range from 0-48. A high score on 
both subscales indicate higher levels of complaints. The internal consistency of the 
HCS is good (.89<α<.91) and the test-retest reliability has proven to be adequate 
(r=.69) in cardiac patients [28,29]. In the current sample, Cronbach’s α for the symp-
tom subscale and feelings of disability subscale were .91 and .93, respectively.

Statistical analyses
Differences in demographic and clinical characteristics were examined using the chi-
square test for dichotomous variables and analysis of variance (ANOVA) for continu-
ous variables. Three groups were composed, stratifying by Type D personality and 
positive affect; i.e., a low-risk group of non-Type D without anhedonia, an interme-
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diate risk group of non-Type D patients with anhedonia, and a high-risk group of 
Type D patients. 

Linear regression analyses (Enter method), with non-Type D patients with-
out anhedonia as the reference category, were conducted to examine anhedonia 
and Type D personality as predictors of impaired health status, cardiac symptoms, 
and feelings of disability at 12-month follow-up. In multivariable analyses, we ad-
justed for gender, age, partner status (having a partner vs. having no partner), lower 
educational level (primary schooling or lower vs. secondary schooling and higher), 
current smoking status, NYHA class (I-II vs. III-IV), LVEF, stroke or TIA, COPD, stat-
ins, calcium antagonists, diuretics, and health status at inclusion, cardiac complaints 
and feelings of disability at inclusion. Covariates were selected based on univariable 
analyses and the literature.

All statistical tests were two-tailed, and p<.05 was used to indicate statistical 
significance. Statistical analyses were performed using SPSS 14.0 for Windows (SPSS 
Inc., Chicago, Illinois, USA).

Results
Responders versus non-responders 
Respondents were more likely to be prescribed ACE-inhibitors (p=.07), digoxin 
(p=.03), and spironolactone (p=.04) than non-responders. Trends were also found 
for comorbid COPD (p=.08) and nitrates (p=.08), with respondents likely to have co-
morbid COPD and to be prescribed nitrates compared to non-responders. No other 
differences emerged in demographic or clinical characteristics.

Patient characteristics 
The prevalence of Type D personality was 20.2% in this sample. Patient character-
istics stratified by Type D status and positive affect are presented in Table 1. Differ-
ences emerged between groups with respect to age, educational level, NYHA class, 
stroke/TIA, and prescription of calcium antagonists, with Type D patients being older 
compared to non-Type D patients without anhedonia (p=.04). In addition, Type D 
patients had a lower educational level (p=.005), were more often classified in NYHA 
class III-IV (p=.003), prescribed calcium antagonists (p=.05), and diuretics (p=.04), 
but were less likely to have experienced a stroke or TIA (p=.04). 
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Table 1. Patient characteristics stratified by Type D personality and positive affecta

Total sample  
 

(n=276)

Non-Type D  
high positive affectb

(n=117)

Non-Type D  
low positive affect

(n=103)

Type D
 

(n=56)

p 

Demographics

Females 23.9 (66) 21.4 (25) 28.2(29) 18.2 (12) .44

Age, mean (SD) 65.9 (9.5) 64.3 (10.1) 66.5 (9.0) 68.0 (8.8) .04*

Having no partner 25.7 (71) 25.6 (30) 24.3(25) 28.6 (16) .84

Low educational level 33.0 (91) 22.2 (26) 39.8(41) 42.9 (24) .005**

Clinical characteristics

LVEF, mean (SD) 31.8 (6.7) 32.3 (6.7) 31.6 (6.5) 31.2 (7.2) .56

NYHA class III/IV 33 (91) 28.6 (26) 37.9(39) 46.4 (26) .003**

Ischemic aetiology 41.3 (114) 41.0 (48) 39.8(41) 44.6 (25) .84

Current smoking 22.5 (62) 25.6 (30) 24.3(25) 12.5 (7) .13

Cardiac historyc 63.0 (174) 60.7 (71) 67.0(69) 60.7 (34) .58

Stroke/TIA 15.2 (42) 15.4 (18) 20.4(21) 5.4 (3) .04*

Diabetes mellitus 24.6 (68) 23.9 (28) 24.3(25) 26.8 (15) .92

Hypercholesterolemia 54.7 (151) 55.6 (65) 52.4(54) 57.1 (32) .83

Hypertension 34.1 (94) 34.2 (40) 34.0(35) 33.9 (19) .99

Renal disease 10.5 (29) 7.7 (9) 11.7(12) 14.3 (8) .37

COPD 13.8 (38) 18.8 (22) 9.7(10) 10.7 (6) .11

PAD 17 (47) 20.5 (24) 12.6(13) 17.9 (10) .29

Medication

Beta-blockers 67.4 (186) 70.9 (83) 62.1(64) 69.6 (39) .35

ACE-inhibitors 72.5 (200) 70.1 (82) 73.8(76) 75.0 (42) .74

Calcium-antagonists 13.4 (37) 12.0 (14) 9.7(10) 23.2 (13) .05

ARB 19.6 (54) 21.4 (25) 17.5(18) 11 (19.6) .77

Spironolactone 20.3 (56) 22.2 (26) 18.4(19) 19.6 (11) .78

Nitrates 27.2 (75) 22.2 (26) 27.2(28) 37.5 (21) .11

Statins 54.7 (151) 58.1 (68) 48.5(50) 58.9 (33) .28

Aspirin 39.5 (109) 38.5 (45) 38.8(40) 42.9 (24) .85

Diuretics 74.6 (206) 69.2 (81) 73.8(76) 87.5 (49) .04*

a Results are presented as % (n), unless otherwise stated. 
b Reference group. 
c CABG, MI, or PCI.  
ARB=angiotensin receptor blockers; COPD=chronic obstructive pulmonary disease; 
LVEF=left ventricular ejection fraction; NYHA=New York Heart Association functional 
class; PAD=peripheral arterial disease. 
* p<.05 **p<.01
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Positive affect, Type D personality, and health status 
Mean physical and mental health status scores at 12 months for non-Type D patients 
with anhedonia, non-Type D patients with anhedonia and Type D patients are pre-
sented in Figure 2a (top). 

In comparison with the reference group of non-Type D patients without an-
hedonia, non-Type D patients with anhedonia and Type D patients reported lower 
levels of mental health status at 12-month follow-up (see Table 2; left, top).

Figure 2. Mean health outcome scores at 12 months stratified by Type D personality 
and positive affect
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Table 2. Predictors of impaired health status at 12-month follow-up (SF12)

Mental Component Summary Physical Component Summary

β t p β t p

Univariable analyses 

Non-Type D and low PA* -.25 -4.04 <.001*** -.22 -3.49 .001***

Type D* -.34 -5.52 <.001*** -.26 -4.04 <.001***

Multivariable analyses 

Non-Type D and low PA* -.19 -2.92 .004** -.11 -1.80 .07

Type D* -.31 -4.34 <.001*** -.11 -1.70 .09

Female gender -.03 -.49 .62 -.16 -2.88 .004**

Age -.01 -.10 .63 -.05 -.87 .38

Having no partner .03 .56 .58 -.09 -1.71 .09

Lower educational level -.007 -.11 .91 -.03 -.54 .59

Current smoking -.04 -.61 .54 -.08 -1.51 .13

NYHA class III-IV -.04 -.59 .56 .01 .17 .86

LVEF -.08 -1.21 .23 -.07 -1.22 .23

Stroke / TIA -.11 -1.88 .06 .003 .06 .95

COPD .06 1.07 .29 -.03 -.47 .64

Statins .04 .69 .49 -.15 -2.77 .006**

Calcium-antagonists .12 1.94 .05* -.11 -2.04 .04

Diuretics -.10 -1.57 .11 -.08 -1.50 .13

Health status at inclusion .10 1.66 .10 .37 6.07 <.001***

   R2 .16 .31

* compared to the reference group of non-Type D patients high on positive affect. 
PA=positive affect; NYHA=New York Heart Association functional class; LVEF=left ventricular ejection 
fraction; COPD=chronic obstructive pulmonary disease; TIA=transient ischemic attack. 
* p≤.05 ** p≤.01 *** p≤.001

After controlling for demographic and clinical confounders, and mental health sta-
tus at inclusion, both anhedonic non-Type D patients and Type D patients report 
lower levels of health status compared to non-Type D patients without anhedonia 
(see Table 2; left, bottom). Further, being prescribed calcium-antagonists was an in-
dependent predictor of better mental health status at 12-month follow-up. A trend 
was shown for history of stroke or TIA to be independently associated with lower 
levels of mental health status at 12-month follow-up (see Table 2; left, bottom). 

In univariable analyses, both non-Type D patients with anhedonia and Type D 
patients reported lower levels of physical health status at 12-months, compared to 
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the reference group of non-Type D patients without anhedonia (see Table 2; right, 
top). In multivariable analyses, a trend was shown for non-Type D patients with 
anhedonia and Type D patients to report lower levels of physical health status at 12-
month follow-up, compared to the reference group (see Table 2; right, bottom). Fur-
ther, female gender, being prescribed statins or calcium-antagonists were independ-
ent predictors of lower physical health status at follow-up. Better physical health 
status at inclusion was an independent predictor of better physical health status at 
follow-up. Finally, a trend was shown for having no partner to be associated with 
lower physical health status at 12-month follow-up (see Table 2 right, bottom).

Positive affect, Type D personality, cardiac symptoms and feelings of 
disability
Mean scores on cardiac symptoms and feelings of disability at 12 months for non-
Type D patients with anhedonia, non-Type D patients with anhedonia and Type D 
patients are presented in Figure 2b (bottom).

In univariable analyses, non-Type D patients with anhedonia and Type D pa-
tients reported more cardiac symptoms at 12-month follow-up, compared to the 
reference group of non-Type D patients without anhedonia (Table 3; left, top). In 
multivariable analyses, Type D remained associated with higher levels of cardiac 
symptoms, but the association between non-Type D patients with anhedonia and 
higher levels of cardiac symptoms at 12-month follow-up was no longer significant. 
In addition, higher LVEF and cardiac symptoms at inclusion were independent pre-
dictors of more cardiac symptoms at 12-month follow-up (Table 3; left, bottom). 

Non-Type D patients with anhedonia and Type D patients reported more feel-
ings of disability at 12-months, compared to the reference group of non-Type D pa-
tients without anhedonia, in univariable analyses (Table 3; right, top). After control-
ling for demographic and clinical variables, and scores at inclusion, both non-Type D 
patients with anhedonia and Type D patients still reported more feelings of disability 
at 12-month follow-up. Further, higher LVEF and feelings of disability at inclusion 
were independent predictors of higher levels of feelings of disability at 12-months. 
Finally, a trend was shown for higher age to be independently associated with more 
feelings of disability at 12-month follow-up (Table 3 right, bottom). 
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Table 3. Predictors of cardiac symptoms and feelings of disability at 12-month 
follow-up (HCS)

Cardiac symptoms Feelings of disability

β t p β t p

Univariable analyses 

Non-Type D and low PA* .22 3.59 <.001*** .23 3.82 <.001

Type D* .39 6.42 <.001*** .45 7.62 <.001

Multivariable analyses 

Non-Type D and low PA* .04 .79 .43 .10 2.02 .04*

Type D* .11 2.11 .04* .17 3.22 .001***

Female gender -.006 -.15 .88 -.002 -.05 .96

Age .07 1.54 .13 .08 1.84 .07

Having no partner -.02 -.50 .62 -.03 -.76 .45

Lower educational level .06 1.42 .16 .005 .12 .91

Current smoking .02 .54 .59 .06 1.37 .17

NYHA class III-IV .008 .19 .85 .05 1.03 .30

LVEF .09 1.96 .05* .09 2.02 .04*

Stroke / TIA .009 .22 .83 .05 1.09 .28

COPD .01 .34 .74 .02 .43 .67

Statins -.006 -.14 .89 -.01 -.33 .74

Calcium-antagonists -.01 -.25 .81 -.02 -.50 .62

Diuretics .04 1.03 .31 .05 1.08 .28

Symptoms and feelings of disability at inclusion .69 14.83 <.001*** .62 12.52 <.001***

   R2 .58 .53

* compared to the reference group of non-Type D patients high on positive affect. 
PA=positive affect; NYHA=New York Heart Association functional class; LVEF=left ventricular ejection 
fraction; COPD=chronic obstructive pulmonary disease; TIA=transient ischemic attack. 
* p≤.05 ** p≤.01 *** p≤.001

Discussion 
In the present study, we identified group of CHF patients reporting lower levels of 
health status at 12 months, namely those patients classified as having no Type D 
personality, but low on positive affect. This specific group of anhedonic non-Type D 
patients was shown to report lower levels of mental and physical health status, as 
well as more feelings of disability at 12-month follow-up, when compared to non-
Type D patients high on positive affect. Furthermore, Type D patients were shown to 
report lower levels of health status, more cardiac symptoms, and more feelings of 
disability, compared to non-Type D patients high on positive affect. 
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In this study the findings on the detrimental effects of Type D personality on 
patient-centred outcomes in CHF were confirmed [30,31]. Furthermore, we were 
able to identify a subgroup of anhedonic patients reporting lower levels of patient-
centred outcomes. Post-hoc analyses demonstrated that these differences in pa-
tient-centred outcomes between groups were not only statistically relevant, but also 
clinically relevant, as effect sizes were overall large to very large (Cohen’s d). CHF 
outpatients with a Type D personality reported lower levels of physical and mental 
health status at 12-month follow-up. These findings are in line with those of Hu and 
colleagues showing that older community dwelling persons diagnosed with chronic 
disease (i.e., arthritis, cardiovascular disease, COPD, or diabetes) high on positive 
affect and low on negative affect had better mental and physical health status [32]. 
Other studies that have also shown that lack of positive affect is associated with 
worse clinical outcome in patients with established CAD [9,10]. However, in the cur-
rent study we did not have information on hard medical outcomes, like readmission 
rates and major adverse clinical events.

Apart from psychological factors, demographic and clinical characteristics 
were associated with impaired health outcomes in the current study. Overall, demo-
graphic and clinical factors were more likely to be related to physical health status 
than to mental health status at 12-months. For instance, we found female gender 
and having no partner to be associated with lower levels of physical health sta-
tus, which has also been demonstrated by others [33]. Nevertheless, the impact of 
marital status has not received considerable attention, but there are indications that 
single marital status and poor marital quality are associated with mortality in CHF 
[34,35].

Limitations of the current study must be acknowledged. First, the present 
study relied on self-reported outcomes. Nevertheless, all instruments administered 
are standardised measures that have been shown to be valid and reliable. In ad-
dition, the evaluation of patient-centred outcomes is of importance as there is a 
known discrepancy in physician and patient ratings of functioning, with physicians 
tending to underestimate the disabilities of patients [36]. Further, the evaluation 
of health status is advocated by guidelines for treatment [37,38], since impaired 
health status is predictive of mortality in CHF [39,40] and generally patients report 
to prefer better health status over prolonged survival [41]. Second, in the present 
study only patients visiting the outpatient clinic were approached for participation. 
Consequently, the results cannot be generalised to clinical heart failure samples. In 
this study, levels of positive affect were dichotomised. Future studies need to further 
explore whether a dose-response relationship exists between levels of positive affect 
and patient-centred outcomes. Further, from this study no conclusions regarding 
causality can be drawn, because of the study design. Finally, residual confounding 
might have affected the results from the present study, although we adjusted for 
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various confounders in multivariable analyses. A strength of the current study com-
prises the use of both generic as well as cardiac disease-specific instruments for the 
evaluation of health outcomes. Future studies could include psychometrically sound 
CHF-specific health status questionnaires, to specifically evaluate health status in this 
particular patient group [42].

From a clinical point of view, the present study underlines the importance of 
evaluating of psychological risk factors, and in particular the clustering of psycho-
logical risk factors, as this enables the identification of different risk groups. This 
has also been advocated by others [43]. Given that impaired health status has been 
associated with poor prognosis in CHF [39], non-Type D patients low on positive af-
fect and patients with a Type D personality should be identified in clinical practice, 
as they might need additional support and adjunctive intervention in order to experi-
ence health status levels comparable to other patients. Interventions might consist 
of improving skills to experience more positive affect by means of cognitive-behav-
ioural therapy and mindfulness-based stress reduction. These types of psychological 
treatment have shown to be beneficial for improving positive affect in medically 
ill patients [44,45] and in older depressed patients at increased cardiovascular risk 
[46]. 

In conclusion, in the present study we identified a specific group of CHF out-
patients at risk for reporting impaired health outcomes, namely those patients low 
on positive affect, and not classified as having a Type D personality. In addition, Type 
D patients also reported lower levels of health status, compared to the reference 
group. Future studies are warranted to replicate the current and to determine the 
associations between positive affect and hard outcomes in CHF.
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Abstract
Background: Type D personality has been associated with poor health outcomes in 
chronic heart failure (CHF), but the impact of both CHF patients and their partners 
having a Type D personality is unknown. We examined whether patients experience 
poorer marital quality and more distress if both have a Type D personality.
Method: Dyads of consecutive CHF patients and their partners (n=107) filled out 
the DS14 (Type D personality). Patient levels of distress were assessed by the HADS 
(Hospital Anxiety and Depression Scale) and marital quality by an abbreviated ver-
sion of the MMQ (Maudsley Marital Questionnaire).
Results: Marital quality differed by combined Type D status (H(3)=9.77, p=.02), with 
Type D patient/non-Type D partner dyads reporting poorer marital quality compared 
to non-Type D patient/non-Type D partner dyads (U=169.5, p=.002), and a trend was 
shown compared to Type D patient/Type D partner dyads (U=32.5, p=.07). Adjusting 
for demographic and clinical confounders, and marital quality, distress differed by 
combined Type D status (F(6,190)=5.32, p<.001), with non-Type D patient/non-Type 
D partner dyads reporting lowest levels of anxious and depressive symptoms. Type D 
patient/Type D partner dyads reported highest levels of anxious symptoms, and Type 
D patients reported highest levels of depressive symptoms, irrespective of partner 
personality status.
Conclusion: Combined personality status in CHF patients and partners identifies 
patients with poor marital quality and high levels of distress. Future studies are need-
ed to replicate these findings.
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Introduction
Poor marital quality has been associated with recurrent cardiac events [1] and a 
longer postoperative length of stay [2] in women with coronary heart disease (CHD). 
Similarly, poor marital quality has been shown to predict 5- to 8-year survival in pa-
tients with chronic heart failure (CHF) [1,2]. Hence, marital quality may serve as an 
important buffer in health outcomes, as better marital quality has been related to 
reduced distress [3]. 

Marital quality seems in part to be influenced by personality traits, as neu-
roticism has been associated with poorer marital quality [4,5], while a higher level 
of emotional expressiveness in the patient-partner dyad by partners and patients 
seems to enhance marital quality at least in women [5]. However, studies on the role 
of couples’ personality similarities on marital quality have been conflicting. Some 
have shown that dyadic levels of low neuroticism [6] and greater personality simi-
larities are associated with better marital satisfaction and lower levels of distress 
[7,8], whereas others found no beneficial effect of similarities in personality traits on 
marital quality [9].

Type D personality is a risk marker for poor health outcomes in patients with 
CHD and CHF, and has been associated with impaired health status [10-12], in-
creased distress [13], mortality [14,15], and recurrent cardiac events [16]. Type D 
personality consists of two stable personality traits, namely negative affectivity and 
social inhibition, i.e., the tendency to experience negative emotions over time and 
situations while not sharing these with others. A recent study in implantable cardio-
verter defibrillator (ICD) patients demonstrated that Type D patients without a part-
ner were at an increased risk for higher levels of distress [17]. Since Type D patients 
report low social support compared to non-Type D’s [14,18], the marital quality of 
patients’ with this personality disposition might also be affected. However, the influ-
ence of both CHF patients and their partners having a Type D personality on marital 
quality and distress has not yet been examined. 

Therefore, in the current pilot study we examined the influence of Type D 
personality in both CHF patients and their partners on patients’ marital quality and 
levels of distress.

Method 
Patient selection and procedure 
Consecutive CHF outpatients and their partners (n=258) were approached for par-
ticipation in the current study by their treating cardiologist between June 2006 and 
November 2008 at the outpatient clinics of St. Elisabeth Hospital, Tilburg, Amphia 
Hospital, Breda, and ZorgSaam Hospital, Zeeuws-Vlaanderen, The Netherlands. The 
study protocol was approved by the medical ethics committees of the participat-
ing hospitals. All patients and partners participated voluntarily. The study was con-
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ducted according to the Helsinki Declaration, and every participant provided written 
informed consent.

Inclusion criteria for patients were (1) left ventricular ejection fraction (LVEF) 
≤ 40%, (2) NYHA class I-III (3) age ≤ 80 years, and (4) no hospitalisations in the 
month prior to inclusion in the study. Patients were excluded from participation in 
case of (1) diastolic heart failure, (2) insufficient knowledge of written or spoken 
Dutch language, (3) evident cognitive impairments, (4) chronic severe psychiatric 
condition (except for affective disorders), and (5) presence of other life-threatening 
co-morbidities (e.g., cancer). All patients were treated according to the most recent 
guidelines for CHF [19].

Partners were eligible for participation if patients agreed to participate. Part-
ners were excluded from participation in case of insufficient knowledge of written 
or spoken Dutch language, evident cognitive impairments, chronic severe psychiatric 
condition, and presence of life-threatening disease (e.g., cancer).

The researcher (AJP) contacted patients and partners by telephone to explain 
study design and purpose within two weeks after the patient was approached by 
the cardiologist to participate in the study. Patients and partners filled out a set of 
standardised and validated questionnaires at home and were asked to return the 
completed questionnaires in a stamped, pre-addressed envelope. All questionnaires 
were checked for completeness and in case questions were left unanswered, pa-
tients and partners were called to obtain the answers, or mailed a copy of the ques-
tions with the request to complete them after all. Participants who did not return 
questionnaires within two weeks received a reminder telephone call or letter. A flow 
chart of patient and partner selection is provided in Figure 1. Final analyses were 
based on 107 participating couples (response rate=58.5%).

Measures 
Demographic and clinical characteristics 
Demographic variables included gender, age, and educational level, and were as-
sessed by means of purpose-designed questions in the questionnaire. Information 
on clinical variables, consisting of LVEF, New York Heart Association (NYHA) func-
tional class, aetiology of CHF, cardiac history (i.e., previous myocardial infarction (MI), 
coronary artery bypass graft surgery (CABG), or percutaneous coronary intervention 
(PCI)), diabetes, hypercholesterolemia, hypertension, and chronic obstructive pul-
monary disease (COPD) were obtained from patients’ medical records. Information 
on prescribed medication (i.e., beta-blockers, ACE-inhibitors, calcium antagonists, 
angiotensin receptor blockers (ARB), nitrates, statins, aspirin, oral anticoagulants, 
and diuretics) was also obtained from the patients’ medical records. 
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Figure 1. Flow chart of patient and partner selection

Participating patients n=235

Having no partner n=52

Partners refusing participation n=72

Excluded partnersa n=3

Too many missings on questionnairesb n=1

Total of participating couples n=107

a because of comorbidities (e.g., diagnosis of dementia, cerebrovascular accident). 
b i.e., >30% missing items on questionnaires.

Type D personality
The Type D Scale (DS14) was administered to assess Type D personality [20]. This 14-
item questionnaire consists of two subscales, Social Inhibition (e.g., ‘I am a closed 
kind of person’) and Negative Affectivity (e.g., ‘I am often down in the dumps’), 
each comprising 7 items. Items are answered on a 5-point Likert scale, ranging from 
0 (‘false’) to 4 (‘true’). On both subscales, a standardised cut-off score ≥10 is used to 
classify individuals with a Type D personality [20]. The cut-off score ≥10 for both sub-
scales has been confirmed as the most optimal in samples from the general popula-
tion, hypertensives, and patients with CHD [21]. A previous study showed that the 
co-occurrence of Negative Affectivity and Social Inhibition, and not the presence of 
negative emotions alone, predicted poor outcome following PCI [22]. Both Negative 
Affectivity and Social Inhibition subscales have good internal validity (Cronbach’s 
α=.88/0.86), are stable over 3-months (r=0.82/0.72), and independent of mood 
and health status [20]. The stability of Type D personality has been demonstrated in 
a study of post-MI patients over an 18-month period [23] and has been shown not 
to be confounded by disease severity [23,24]. The DS14 was administered to both 
patients and partners.
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Marital quality 
In the current study, patients completed an abbreviated 6-item Dutch version of the 
Maudsley’s Marital Quality Questionnaire (MMQ), in order to diminish patient bur-
den while maintaining psychometric qualities. The original 20-item MMQ comprises 
the scales Marital (10 items), Sexual (5 items), and General Life Adjustment (5 items) 
[25] and shows low correlations with Social Desirability and Trait-Neuroticism [26]. 
The current 6-item derived version is composed of items 2, 6, 7, 8, 9, and 10 of the 
original M-scale. In addition, a 0-6 point Likert scale (range 0-36) rather than a 0-8 
point Likert scale was chosen, based on the clinical experience that the two answer 
categories on the right hand side of the Likert scale (i.e., 7 and 8) are rarely used. A 
higher score on this questionnaire indicates poorer marital quality. The internal con-
sistency of the 6-item scale in the current sample was good, with Cronbach’s α=.87. 
The 6-item MMQ was administered to patients only.

Anxious and depressive symptomatology
The Hospital Anxiety and Depression Scale (HADS) was administered to assess anx-
ious and depressive symptomatology [27,28]. Both subscales consist of seven items 
that are answered on a 4-point Likert scale ranging from 0 to 3. Reliability and the 
dimensional structure of the HADS have shown to be stable in various samples and 
age groups [29]. Test-retest reliability over a three-week period for both subscales 
and the total scale are good (.86<r<.91) [28]. The HADS was only completed by 
patients. 

Statistical analyses
Differences in the prevalence of Type D personality in patients and partners were 
tested with the McNemar test. Stratifying patients and partners by Type D person-
ality, four types of dyads were delineated (1) non-Type D patient/non-Type D part-
ner (n=62, 57.9%); (2) non-Type D patient/Type D partner (n=23, 21.5%); (3) Type 
D patient/non-Type D partner (n=12, 11.2%); and Type D patient/Type D partner 
(n=10, 9.3%). Differences in demographic and clinical characteristics for patients 
with and without a participating partner, and for patients and partners stratified by 
Type D personality, were examined using the chi-square test for nominal variables 
and analysis of variance (ANOVA) for continuous variables, with post-hoc Games-
Howell tests. 

Data on marital quality were not normally distributed, with assumptions of 
skewness and kurtosis being severely violated. Data transformation algorithms were 
not able to overcome these violations. Therefore, a Kruskal-Wallis test was conducted 
to determine whether marital quality differed by combined Type D personality status 
in patients and partners. Post-hoc Mann-Whitney comparisons were performed to 
examine differences between medians across groups. 
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To examine whether levels of patient distress (i.e., anxious and depressive 
symptomatology) varied as a function of combined personality status in patients and 
partners a multivariable analysis of variance (MANOVA) was conducted. A priori, 
based on the literature, we chose to adjust for the effects of age, gender, NYHA 
class (I/II vs. III), LVEF, and marital quality. Post-hoc comparisons (Games-Howell or 
Hochberg’s T2, respectively) were performed to test differences between groups.

Statistical analyses were performed using SPSS 16.0 for Windows (SPSS Inc., 
Chicago, Illinois, USA). All statistical tests were two-tailed, and p<.05 was used to 
indicate statistical significance. 

Results
Patient and partner characteristics
No significant differences emerged on demographic and clinical characteristics for 
patients with and without a participating partner (.003<Χ2<2.29, all ps>.10). The 
prevalence of Type D personality was 20.6% in patients and 30.8% in partners. The 
difference between these proportions was marginally significant (p=.09). No differ-
ences emerged between the four groups on Type D status in patients and partners 
with respect to clinical and demographic variables (all ps>.05), except for a trend 
showing that Type D patients with a Type D partner were less likely to be prescribed 
statins (p=.10) (Table 1). 

Personality dyads and patient marital quality
Marital quality differed significantly by combined Type D status in patients and part-
ners (H(3)=9.77, p=.02). In post-hoc analyses, Type D patients/non-Type D partner 
dyads reported poorer marital quality compared to non-Type D patient/non-Type 
D partner dyads (U=169.5, p=.002), and a trend was shown compared to Type 
D patient/Type D partner dyads (U=32.5, p=.07). No other significant differences 
emerged between dyads (574.0<U<87.0, all ps>.05). In Figure 2 median scores for 
marital quality stratified by personality dyads are presented. 

Personality dyads and patient distress 
In univariable analysis, levels of anxious and depressive symptomatology differed 
by combined Type D status in patients and partners (F(6,206)=8.28, p<.001). These 
results remained the same after adjusting for demographic and clinical confound-
ers (F(6,190)=5.32, p<.001). Age, LVEF, NYHA class, and gender did not have a 
main effect on anxious and depressive symptomatology (.20 <F(2,94)< 2.01, all 
ps>.05), while marital quality had a main effect on anxious and depressive symp-
toms (F(2,94)=4.61, p=.012). The gender by marital quality interaction effect was 
not significant (F(6,188)=.35, p=.91), indicating that levels of distress did not vary as 
a function of gender differences in marital quality. 
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Table 1. Baseline characteristics stratified by Type D personality in patients and partnersa

non-Type D patient / 
non-Type D partner  

(n=62)

non-Type D patient / 
Type D partner 

(n=23)

Type D patient / 
non-Type D partner  

(n=12)

Type D patient / 
Type D partner  

(n=10)

p

Socio-demographics 

Males 88.7 (55) 78.3 (18) 75.0 (9) 70.0 (7) .31

Age, mean (SD) 65.7 (8.4) 62.6 (8.8) 63.7 (11.8) 67.1 (9.3) .43

Low educational level 27.9 (17) 17.4 (4) 33.3 (4) 60.0 (6) .12

Clinical variables

Ischemic aetiology 64.5 (40) 56.5 (13) 75.0 (9) 60.0 (8) .73

LVEF, mean (SD) 33.2 (6.0) 34.2 (8.2) 33.0 (6.3) 35.4 (8.9) .75

NYHA class I-II 96.7 (60) 87.0 (20) 83.3 (10) 90.0 (9) .24

Cardiac historyb 66.1 (41) 69.6 (16) 83.3 (10) 66.7 (6) .67

Diabetes mellitus 30.6 (19) 21.7 (5) 25.0 (3) 33.3 (3) .86

Dyslipidemia 66.1 (41) 69.6 (16) 75.0 (9) 33.3 (3) .12

Hypertension 45.2 (28) 60.9 (14) 50.0 (6) 44.4 (4) .64

COPD 22.6 (14) 13.0 (3) 8.3 (1) 30.0 (3) .42

Medication

β-Blockers 71.0 (44) 73.9 (17) 50.0 (6) 60.0 (6) .47

ACE-inhibitors 64.5 (40) 73.9 (17) 58.3 (7) 70.0 (7) .76

ARB 33.9 (21) 26.1 (6) 33.3 (4) 40.0 (4) .86

Calcium-antagonists 30.0 (3) 30.0 (3) 20.0 (2) 20.0 (2) .29

Nitrates 30.6 (19) 47.8 (11) 58.3 (7) 20.0 (2) .12

Statins 66.1 (41) 82.6 (19) 75.0 (9) 40.0 (4) .10

Oral anticoagulants 59.7 (37) 60.9 (14) 58.3 (7) 50.0 (5) .95

Aspirin 37.1 (23) 26.1 (6) 33.3 (4) 50.0 (5) .61

Diuretics 59.7 (37) 60.9 (14) 66.7 (8) 90.0 (9) .24

a Results are presented as % (n) unless otherwise stated.  
b Cardiac history=previous myocardial infarction, percutaneous intervention or coronary artery bypass 
grafting. 
ARB=angiotensin-II receptor blockers; COPD=chronic obstructive pulmonary disease; LVEF=left ventricu-
lar ejection fraction.
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Post-hoc comparisons showed that non-Type D patient/non-Type D partner 
dyads reported lower levels of anxious symptomatology compared to non-Type D pa-
tient/Type D partner dyads (p=.04) and Type D patient/Type D partner dyads (p=.01). 
A trend was found for non-Type D patient/non-Type D partner dyads to report lower 
levels of anxious symptomatology compared to Type D patient/non-Type D partner 
dyads (p=.08). No other group differences between dyads in anxious symptoms 
emerged (all ps≥.05). Results of post-hoc comparisons are presented in Figure 3.

With respect to depressive symptomatology, post-hoc tests showed that non-
Type D patient/non-Type D partner dyads reported lower levels of depressive symp-
toms when compared to Type D patient/non-Type D partner dyads and Type D pa-
tient/Type D partner dyads (both ps<.001); a trend was found compared to non-Type 
D patient/Type D partner dyads (p=.10). Further, non-Type D patient/Type D partner 
dyads reported significantly lower levels of depressive symptoms compared to both 
Type D patient/non-Type D partner dyads (p=.02) and Type D patient/Type D partner 
dyads (p=.03). No other differences between levels of depressive symptoms differed 
significantly (all ps≥.05)(Figure 3).

Figure 2. Marital quality stratified by personality dyads
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Figure 3. Anxious and depressive symptomatology stratified by personality dyads
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Discussion
To our knowledge, this is the first study in CHF to examine the impact of the per-
sonality of the patient and their partners on marital quality and symptoms of anxiety 
and depression. We found that Type D patient/non-Type D partner dyads reported 
the poorest marital quality compared to patients and partners that had concordant 
personality types, irrespective of whether the dyads were classified as Type D or non-
Type D. However, non-Type D patient/non-Type D partner dyads reported the lowest 
levels of psychological distress (i.e., anxious and depressive symptoms) of all dyads, 
also after adjusting for demographic and clinical confounders, and marital quality. 
In addition, Type D patients reported higher levels of depressive symptomatology 
irrespective of partner Type D status, with non-Type D patient/non-Type D partner 
dyads reporting the lowest level of depressive symptoms. Disease severity, demo-
graphic and clinical variables were not associated with levels of emotional distress. 
Thus, our preliminary findings indicate that the personality disposition of patients 
and partners, and in particular the combination within the dyad, is associated with 
marital quality, with Type D patients with a non-Type D partner reporting poorest 
marital quality. 

At first glance, it may seem counterintuitive that Type D patient/non-Type D 
partner dyads reported the poorest marital quality compared to concordant dyads, 
as one may expect Type D patient/Type D partner dyads to report the poorest marital 
quality. However, these findings indicate that similarities in Type D personality in 
patients and their partners are beneficial for marital quality. Difficulties in sharing 
emotions by Type D patients might be experienced as particularly difficult when 
these tendencies are not understood by the partner, who does not experience dif-
ficulties in sharing emotions, and who might actively make inquiries about these 
emotions. A mutual understanding of one’s feelings and the (non-)expression of 
emotions might consequently contribute to a better perceived marital quality. These 
findings are in line with other studies demonstrating that similarities in personality 
characteristics are beneficial for marital quality [6-8], although some studies have 
found no such effect [9]. A previous study also investigating the influence of the 
level of emotional expressiveness in the dyad showed that and a higher level of 
expressiveness by partners and patients was associated with a better marital quality 
at least in women [5]. 

In the current study, Type D personality status in both CHF patients and their 
partners was independently associated with increased levels of anxiety and depres-
sive symptoms. These findings elaborate on previous studies that have shown that 
Type D patients without a partner are at increased risk for experiencing emotional 
distress [17]. These findings are also consistent with previous studies demonstrating 
that higher levels of marital quality are associated with lower levels of depressive 
symptoms [30,31]. 
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Indices of disease severity and demographics were not associated with levels 
of emotional distress in the current study. Although gender differences in marital 
quality and emotional distress have been demonstrated previously [32], we were not 
able to replicate these findings. Likewise, previous findings on associations between 
emotional distress and indices of disease severity in CHF, i.e., NYHA class or LVEF 
were not confirmed [32]. 

Some limitations of the current study must be acknowledged. First of all, small 
sample size hampers the generalisation of findings. In particular, the small groups of 
Type D patients and their partners limit the power of the current findings. Neverthe-
less, despite small group sizes we were able to demonstrate that Type D personality 
in patients and their partners affects marital quality and levels of patients’ distress. 
Second, we administered an adapted, derived instrument to assess marital quality. 
Further studies on the psychometric qualities of this derived instrument are needed. 
Third, this study was cross-sectional and does not allow any conclusions regarding 
causality. Fourth, for analyses on marital quality we were not able to control for the 
effects of potential confounders, because the data were not normally distributed. 

A particular strength of the current study comprises the assessment of Type D 
personality in both patients and partners. In addition, we were able to adjust for the 
effects of marital quality when examining the effects of personality types in patients 
and partners on patient distress. To our knowledge this is the first study focussing 
on dyads of Type D personality in CHF patients, while taking into account the effects 
of marital quality. 

From a clinical point of view, screening for Type D personality in partners and 
patients may provide a possible avenue for future, tailored interventions. Both Type 
D personality and poor marital quality have been shown to predict poor health out-
comes in CHF [1,2,33]. Type D personality has also been shown to be an important 
determinant of poor consultation behaviour in CHF [34,35], and poor marital qual-
ity has been linked with lower levels of compliance [36,37]. Further, both Type D 
personality and levels of marital quality have been linked to immune processes that 
are also involved in CHF (e.g., [38-40]), suggesting associations with biological proc-
esses as well. Hence, identification of patients with this particular profile in clinical 
practice would likely identify patients in need of adjunctive psychosocial intervention 
or at a minimum health-care professions should be aware that these patients may 
be at high risk. Future studies are warranted to determine whether these findings 
are replicable in larger samples, and whether the combination of patient-partner 
personalities is more important than marital quality in terms of predicting hard medi-
cal outcomes. 

To conclude, these preliminary findings indicate that the combination of pa-
tients and partners’ personality types is associated with marital quality. The poorest 
marital quality was reported by Type D patients with a non-Type D partner, whereas 
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similarities in Type D personality in patients and partners were associated with higher 
levels of marital quality. Levels of emotional distress were independently associated 
with Type D status in patients and partners, with Type D patients with a Type D part-
ner reporting highest levels of anxious and Type D patients reporting highest levels 
of depressive symptoms, irrespective of partner Type D status. 
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Abstract
Background: Chronic heart failure (CHF) is an increasingly prevalent condition with 
high mortality and morbidity rates. This review examines the role of depression, 
anxiety, and social support on prognosis in CHF. 
Method: Prospective studies that examined mortality as an outcome, and assessed 
depression, anxiety, or social support as associates were included. Methodological 
qualities were evaluated. 
Results: In total, 25 studies were identified. Concerning depression, 6/15 studies of 
inpatients, 10/11 studies of outpatients, and one study of a mixed sample found as-
sociations between depression and prognosis, with greater associations rendered by 
depressive symptomatology in outpatients. Anxiety was not associated with prog-
nosis in one inpatient and one outpatient study. There was a univariable trend in 
one outpatient study for anxiety to be associated with prognosis. In 2/6 studies 
of inpatients and in 2/4 studies of outpatients, social support was associated with 
prognosis. Based on methodological quality, studies on depression showed mixed 
results, no conclusions could be drawn for anxiety because this association was not 
investigated soundly, and the quality of the social network was not associated with 
outcome. 
Conclusion: Evidence suggests that depressive symptoms and social support might 
be associated with prognosis in CHF outpatients, independent of biomedical risk 
factors. With respect to anxiety, no conclusions can be drawn. Future studies are 
warranted in order to disentangle associations with psychological factors. 
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Introduction
Heart failure is a serious, chronic, progressive, and incurable medical condition that 
is a major cause of morbidity and mortality [1,2]. Despite progress in treatment 
methods, incidence and prevalence of chronic heart failure (CHF) have increased 
during recent years [3-5] due to an aging population and improved survival after 
myocardial infarction (MI) [3,6,7]. 

Further, while traditional medical risk factors in CHF have been identified [8,9], 
additional prognostic factors may not be targeted by current treatments. Previous 
reviews have examined the role of psychological factors in the onset and progression 
of CHF [10,11]. The present article extends the literature by reviewing studies that 
have investigated the impact of depression, anxiety, and social support on mortality 
in both inpatients and outpatients diagnosed with CHF. Possible behavioural and 
biological explanatory pathways are discussed based on converging empirical evi-
dence and by mapping these findings on a working model of CHF [12]. 

Method 
Literature search and article selection 
Articles for inclusion (1990-August 2007) were identified by the investigators 
through the following search terms in the Pubmed and Psychlit databases: (chronic) 
heart failure in combination with the key terms depression, anxiety, social support, 
mortality, and cardiovascular events. To ensure that all articles were included, ref-
erence lists from identified articles and previous reviews were inspected manually. 
When the full-text version of the article could not be obtained, authors were con-
tacted by email.

Criteria for articles to be included in the present review consisted of (1) pro-
spective follow-up design (2) written in English (3) adult participants (>18 years) (4) 
endpoint of all-cause or cardiac mortality. Information extracted from the articles 
included: sample size, mean age (± SD), gender, type of CHF, aetiology, inpatient 
or outpatient status, duration of follow-up, psychological assessment (described as 
above), statistical procedures, results, covariates, and outcomes.
A total of 39 studies were retrieved. However, 14 studies did not meet the inclu-
sion criteria: six studies were excluded because they focussed on heart transplant 
recipients, five studies did not focus on the defined endpoints, and three studies 
incorporated other definitions of psychological constructs. In total, 25 studies were 
included in the present review. 

Definitions of psychological constructs 
A distinction was made between depressive and anxious symptomatology and de-
pressive and anxiety disorders. Symptomatology is assessed by means of self-report 
questionnaires, whereas a clinician-guided diagnostic interview is required to obtain 
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a diagnosis of depression or anxiety. Assessment of symptomatology can be regard-
ed as a subjective evaluation of complaints, whereas in cases of clinical diagnosis 
symptoms are objectified to a priori stated criteria. Finally, depressive and anxious 
symptomatology and disorders differ in severity. In the present review, the diagnos-
tic criterion for the assessment of depressive or anxiety disorders was the use of a 
structured clinical interview or ICD or DSM coding [13,14]. 

Social support can be defined in relation to social networks (the number of 
social contacts) or function (emotional, instrumental, and informational support). 
Finally, perceived social support, received/anticipated social support, social isolation, 
and marital status were also considered.

Methodological evaluation 
Finally, each study was rated for its methodological quality using a previously devel-
oped checklist (range of 0-11) [15]. Studies with the highest scores (≥10) were con-
sidered methodologically sound. Studies are presented separately for the selected 
psychological risk factors and grouped by inpatient or outpatient status. 

Results
Depression 
Prevalence of depressive disorders in patients with CHF varies from 11% in com-
munity samples [16] to up to 58% in hospitalised elderly patients [17]. Depressive 
symptomatology varies between 51% in hospitalised patients and 69% in recently 
discharged patients [18]. A summary of study characteristics of studies on depres-
sion and CHF, stratified by inpatient or outpatient status, is provided in Table 1.

Inpatients 
Three studies showed no association between all-cause mortality and the presence 
of depressive disorders in univariable analyses at three months [17] and one year fol-
lowing hospitalisation [17,19], and after controlling for covariates [20]. In contrast, 
in one study the presence of a depressive disorder in CHF patients was independently 
associated with all-cause mortality at 5-year follow-up, in comparison with non-de-
pressed CHF patients [21]. Another study showed a similar trend at three-month and 
one-year follow-up in multivariable analyses [22]. Furthermore, depressive disorders 
were not associated with all-cause mortality at one-year follow-up when compared 
to depressive symptomatology in unadjusted analyses [17], and after adjusting for 
confounders [22]. However, the presence of a depressive disorder was associated 
with all-cause mortality, in comparison with depressive symptomatology, at one-year 
follow-up in one study [20]. 

Three studies found that depressive symptoms were not associated with mor-
tality at three-month and one-year follow-up in multivariable analyses [22] or with 
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one-year mortality in univariable analyses [17]. In one study, depressive symptoms 
were associated with mortality at six-month follow-up after controlling for demo-
graphics, but the association was no longer significant after adjusting for medical 
history, baseline functional status, and clinical characteristics [23]. In three other 
studies, depressive symptoms were associated with all-cause mortality at six months 
[24], two years [25], and at an average follow-up of 2.7 years [26] following hos-
pitalisation. Furthermore, in another study, depressive symptoms were found to be 
associated with one-year all-cause mortality, but the association was no longer sig-
nificant after controlling for state anxiety [27].  

Overall, six out of 15 studies showed that depressive disorders or symptoms 
were associated with all-cause mortality among inpatients. 

Outpatients 
One study found that depressive disorders were not associated with all-cause mor-
tality at three-year follow-up [28]. In contrast, depressive disorders were associated 
with the combined endpoint of all-cause mortality and transplantation at three-
year follow-up, independent of clinical and demographic factors (OR=2.41; 95%CI 
[1.24-4.68], p=.009) [28].

Depressive symptomatology was independently associated with all-cause 
mortality at two- [25,29,30] and three-year follow-up [31], as well as cardiovascular 
mortality at two- [32] and six-year follow-up [33]. In one study, a trend was shown 
for the association between depressive symptomatology and all cause-mortality at a 
median follow-up of three years, after additional controlling for antidepressant use 
[34]. Furthermore, Jünger and colleagues differentiated that the detrimental con-
sequences of depression may increase over time [29]. The combined endpoints of 
cardiovascular death and rehospitalisation, and all-cause death and rehospitalisation 
were associated with depressive symptomatology over a three-year period, after con-
trolling for risk factors (i.e., age, LVEF, aetiology, NT-proBNP, and use of antidepres-
sant medication) (HR=1.06; 95%CI [1.03-1.09] and HR=1.06, 95%CI [1.03-1.09], 
both ps<.001) [34]. Finally, a trend was shown in a pilot study for higher depression 
scores to be associated with the combined endpoint of two-year cardiac hospitalisa-
tions and/or death in cardiomyopathy patients, after controlling for disease severity 
by means of LVEF and BNP levels (OR=1.35; 95%CI [0.99-1.84], p=.06) [35].

In this category of studies, 10 out of 11 studies demonstrated a relationship 
between depressive disorders or symptoms and negative outcomes. 

Mixed sample 
A recent study by Faller and colleagues used a mixed sample of hospitalised patients 
and outpatients to investigate the association between depressive symptoms and 
prognosis [36]. The study pointed out that depression was associated with increased 
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125Psychological predictors of prognosis

all-cause mortality, independent of covariates. However, stratification by gender in-
dicated that these findings were only applicable for women. 

Overall, the four methodologically sound studies of inpatients showed mixed 
results. The study by Hedayati and colleagues demonstrated an association between 
depressive disorders and all-cause mortality when compared to patients reporting 
depressive symptoms, but not when compared to non-depressed patients [20]. In 
contrast, the study by Jiang and colleagues showed a trend for depressive disorders 
to be associated with mortality at three-month and one-year follow-up [22]. Like-
wise, the sound studies on depressive symptomatology and all-cause mortality also 
showed conflicting results in multivariable analyses [22,26]. The sound studies of 
outpatients suggested that depressive symptoms are associated with the combined 
endpoints of cardiac hospitalisations and/or death [35], as well as all-cause death 
or rehospitalisation [34]. A trend was shown for all-cause mortality to be associated 
with depressive symptomatology [34].

Anxiety
In one study, the prevalence of anxiety disorders was found to be 18.4% in patients 
with ventricular systolic dysfunction [37], one study reported that 62.5% of CHF pa-
tients reported higher levels of anxious symptomatology than healthy controls [38], 
whereas another reported that CHF patients and healthy controls did not differ in 
anxious symptoms [39]. A summary of study characteristics of studies on anxiety in 
CHF, stratified by inpatient or outpatient status, is provided in Table 2.

No studies were identified that addressed the role of anxiety disorders in 
CHF inpatients or outpatients. Anxious symptomatology was not associated with all-
cause mortality at the one-year follow-up in patients hospitalised for cardiac events 
in univariable analyses [27] (Table 2). In another study, a trend was shown for anxious 
symptoms to be associated with mortality at 23.8-month follow-up in univariable 
analyses [30]. In multivariable analyses, anxious symptoms were no longer associ-
ated with all-cause mortality at 23.8-month [30] and 36.5-month follow-up [31]. 

Hence, the single study conducted with inpatients suggested that anxious 
symptomatology is not associated with mortality (0 out of 1), while neither of the 
two studies of outpatients showed associations between anxious symptomatology 
and all-cause mortality at diverse follow-up time points. Due to low levels of meth-
odological quality (all studies were rated <10), no conclusions could be drawn. 

Social support 
Inpatients 
In Table 3, study characteristics of studies on social support and mortality are pre-
sented, stratified by inpatient or outpatient status. Four studies focussed on the as-
sociations between social support and all-cause mortality. In univariable analyses,
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all-cause mortality at 6.5-month follow-up was not associated with the quality of the 
patients’ social network [40], nor was the presence of a partner associated with all-
cause mortality at 60-day (data not provided) [41] and nine-month follow-up [42]. 
However, single marital status was independently associated with all-cause mortality 
at two to three-year follow-up in multivariable analyses [43]. Furthermore, the ab-
sence of emotional support was independently associated with fatal and non-fatal 
cardiovascular events in elderly patients with CHF at one-year follow-up (OR=3.2; 
95%CI [1.4-7.8], p<.05) [44] [adjusted for demographic factors (age, gender, and 
ethnicity), clinical severity (LVEF, acute physiology scores, history of MI, current MI), 
comorbidities (stroke, diabetes, COPD, dementia, chronic renal failure, or tumour) 
and functional status (limitations in activities of daily living or gross mobility), social 
ties, and absence of instrumental support]. The availability of instrumental support 
was not associated with this combined endpoint of fatal and non-fatal cardiovascu-
lar events (data not provided). Furthermore, an interaction effect for emotional sup-
port by gender was identified, indicating that the positive association was only ap-
plicable for women (ORwomen=8.2 vs. ORmen=1.0; 95%CI [2.5-27.2], p=.01) [44]. 

Overall, two out of six studies showed a relation between social support con-
structs and mortality among inpatients, independent of potential confounders.

Outpatients 
A lower degree of interaction with relatives, friends, and community was associ-
ated with all-cause mortality at 36.5-month follow-up, but lost significance after 
controlling for covariates (data not provided) [31] (Table 3). Another component of 
social support, social isolation, was independently associated with cardiac mortality 
at two- [45] and six-year follow-up [46] in multivariable analyses. In contrast, social 
isolation was not associated with two-year all-cause mortality after controlling for 
depressive and anxious symptomatology, demographics, and clinical characteristics 
in multivariable analyses [30]. 

Overall, two out of four studies showed that constructs related to social sup-
port were related to mortality in outpatients, independent of biomedical factors. 
Considering the single methodologically sound study, the quality of social network 
was found not to be associated with prognosis [40]. 

The evidence revisited 
Overall, in a majority of the studies, depressive disorders were not associated with 
hard outcome in CHF among inpatients or outpatients. The one study of inpatients 
that found a positive relation was conducted in a specific sample of patients with 
a discharge diagnosis of DCM [21], whereas in all other studies, CHF was due to 
ischemia for up to 54.3% of patients [17,19,20,22,28]. These conflicting findings 
might, therefore, be attributed to the aetiology of the DCM-specific CHF group.
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The studies on depressive symptoms among inpatients show conflicting results with 
a majority of the studies showing no association with all-cause mortality, whereas 
in outpatient samples, most studies established an association between depressive 
symptoms and all-cause mortality. 

Examining the paucity of studies on the association between anxiety and 
adverse outcomes in CHF, findings showed mixed results. As anxiety appears to be 
relevant to the incidence and progression of CAD [47,48], its role in CHF requires 
further exploration. Remarkably, the effects of anxious symptomatology appear to 
decrease substantially after controlling for the effects of depression [27,30]. Little 
is known about the co-occurrence of depression and anxiety in CHF patients. Of 
studies on the progression and aetiology of CHD, several pointed out that the co-
occurrence of psychological distress is common [49]. Furthermore, the combined 
effects of psychological constructs appear to be of importance in the association 
with adverse outcomes [50]. 

Unravelling the role of depression, anxiety, and their synergistic effect on CHF 
is much needed. Discrepancies might be attributed to study characteristics, like vari-
ations in follow-up duration and instruments. Furthermore, symptomatology reflects 
a continuum, so reliance on cut-off scores for determining “depressed versus not 
depressed” or “anxious versus not anxious” may misclassify borderline cases, affect-
ing the associations found with prognosis. In addition, depressive or anxious symp-
toms, as assessed by self-report questionnaires, show a clear overlap with symptoms 
of CHF. In post-MI patients, a study by De Jonge and colleagues noted that the 
somatic/affective symptoms of depression, not the cognitive/affective symptoms, 
were associated with impaired cardiovascular outcome and impaired health status 
[51]. Major depression and CHF generally co-occur frequently, as indicated by the 
high prevalence of depression in hospitalised patients. Consequently, shared patho-
physiological characteristics of depression and some subtypes of CHF may explain 
the association between depressive disorders or symptoms and CHF [52]. Depres-
sion among inpatients may be, at least partly, a reflection or consequence of disease 
severity. This is underscored by studies that showed that depressive symptoms are 
likely to persist after cardiac hospitalisation [53] and after hospitalisation in elderly 
somatic patients [54]. In MI-patients, it is suggested that not incident depression 
at hospitalisation, but rather the significant and increasing depressive symptoms 
and persistent depressive episodes are associated with cardiovascular events [55,56]. 
This differentiation has, up until now, not been made within CHF patients. Finally, 
differences in psychological or pharmacological treatment across studies might ac-
count for contradictory findings. 

With respect to social support, a majority of the studies suggested that lack of 
various forms of social support is associated with prognosis in CHF at different fol-
low-up periods, mainly among outpatients. In line with the diverse concepts and op-
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erationalisation of social support, the reviewed studies focussed on different aspects 
of the concept and applied different, mostly not validated, instruments. Therefore, 
no generalisations can be made. Nevertheless, the social environment might play a 
role in the progression of CHF. 

Overall, power problems seriously hamper the ability to unambiguously in-
terpret the findings, as, in most studies, the number of participants was small. The 
methodological evaluations pointed out that none of the studies reported a pre-
study calculation of the required sample size. In addition, the number of covariates 
included was restricted and inconsistent across designs. Remarkably, some studies 
did not take into consideration the effects of established confounders such as aetiol-
ogy, disease severity, and gender [57,58].

Possible explanatory mechanisms 
Possible explanatory mechanisms to link psychological factors and prognosis in CHF 
may include health behaviour (e.g., smoking, adherence) and biological factors (e.g., 
sympathetic response, inflammation).
Non-compliance with health-supporting behaviours is a common phenomenon in 
CHF. With respect to non-compliance to medical treatment, approximately 70% 
of patients do not correctly take prescribed medications. In addition, adherence to 
life-style changes and monitoring of symptoms is generally greater than adherence 
to prescribed medications [59]. CHF patients with high levels of emotional distress 
may also be less likely to consult their doctors or nurse for their symptoms of heart 
failure [60].  

Impaired adherence behaviour contributes to rehospitalisation [61,62] and 
death [63] in CHF. Depressed patients are less compliant with medical regimens 
[59,64], possibly due to cognitive complaints like forgetfulness and reduced motiva-
tion, which may be induced by hopelessness. 

The meta-analyses conducted by Dimatteo and colleagues revealed an incon-
sistent picture with respect to anxiety and adherence [64]. On the one hand, anxious 
patients might be more compliant in taking their medications, as they are anxious 
about experiencing a worsening of symptoms. On the other hand, anxious patients 
might fear negative side effects or manifest avoidance, possibly leading to impaired 
adherence. Social support can influence patients’ attitude towards compliance, and 
spousal comments on patients’ behaviour may either increase or decrease adher-
ence [65,66].

In reference to biological mechanisms, evidence suggests that disease pro-
gression in CHF is complex and results from the imbalance of interrelated systems. 
Neurohormonal imbalance, immune and inflammatory activation, and distorted au-
tonomic functioning are observed in the progression of CHF [12]. Neurohormonal 
changes (e.g., higher levels of norepinephrine) and immune activation (e.g., TNF-α 
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and its soluble receptors TNFR1 and TNFR2) are significantly associated with adverse 
outcome in CHF [67,68]. Anxiety and depression are related to higher levels of nore-
pinephrine [69,70]. Emotional distress is also associated with elevated TNF-α levels 
in CHF [71-74]. Anxious symptomatology was associated with increased levels of 
TNF-α in distressed students [75]. No studies have investigated the effects of anxiety 
on neurohormonal changes and immune activation in CHF. Finally, levels of oxytocin 
are correlated with social support [76] and synergise with social support in modulat-
ing one’s response to stress [77]. 

Sympathetic overactivity is another determinant of cardiac dysfunction, which 
is reflected in low heart rate variability (HRV). Distorted autonomic functioning is 
associated with various causes of death in CHF [78] and is involved in the cardiac 
remodelling process. Both depression and anxiety have been linked to lower HRV 
in both healthy and cardiac samples [79-81]. The severity of depressive symptoms 
appears to be directly associated with the modulation of cardiovagal activity [79]. 
Studies linking social support and HRV have not yet been conducted. 

Conclusion
This review revealed that depressive symptoms and social support may have prog-
nostic roles among outpatients with CHF, and more research is needed on the role 
of anxiety on prognosis. Possible behavioural and neurobiological mechanisms were 
discussed. Identification of those at increased risk of worsened outcome may lead to 
improved and tailored psychological and pharmacological interventions and thereby 
reduce the detrimental effects on outcome as well as the personal and societal 
burden. 

Since the current review did not aim to provide a complete overview of all 
psychological predictors of hard outcome in CHF, some important psychosocial con-
cepts (e.g., coping and socioeconomic status) might have been neglected. Second, 
only articles published in peer-reviewed journals, written in English, and matching 
our inclusion criteria were included; thereby, leading to a sampling bias. Finally, not 
all data could be retrieved as a result of incomplete data description or the inability 
to contact authors.

Future research is warranted to more precisely explore and disentangle the 
impact of psychosocial factors on the aetiology and progression of CHF. Clear con-
sideration of clinical and methodological characteristics (e.g., sample size, power, 
reliance on cut-off scores, age, gender, functional and clinical status) is essential 
as the prognostic importance of psychological factors might vary as a function of 
these variables [57,58]. Furthermore, future studies should incorporate a multifac-
torial model [12] in order to clarify the mechanisms linking psychosocial factors to 
progression of CHF. Once these effects are more precisely determined, intervention 
trials could test the effects of modifying detrimental psychological factors on prog-
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nosis in CHF. 

Funding 
The present study was supported by a VICI-grant (453-04-004) from the Nether-
lands Organisation for Scientific Research (NWO), The Hague, The Netherlands dr. 
J. Denollet, PhD.
 

Aline Pelle Boek binnenwerk.indb132   132 3-8-2009   20:54:25



133Psychological predictors of prognosis

References
Huynh BC, Rovner A, Rich MW. Long-term survival in elderly patients hospital-
ized for heart failure: 14-year follow-up from a prospective randomized trial. 
Arch Intern Med 2006;166:1892-1898.
Packer M, Coats AJ, Fowler MB, Katus HA, Krum H, Mohacsi P, et al. (Carvedilol 
Prospective Randomized Cumulative Survival Study Group). Effect of Carvedilol 
on survival in severe chronic heart failure. N Engl J Med 2001;344:1651-1658.
Stewart S, MacIntyre K, Capewell S, McMurray JJV. Heart failure and the aging 
population: an increasing burden in the 21st century? Heart 2003;89:49-53.
Hoes AW, Mosterd A, Grobbee DE. An epidemic of heart failure? Recent evi-
dence from Europe. Eur Heart J 1998;19(Suppl L):L2-9.
Thom T, Haase N, Rosamond W, Howard VJ, Rumsfeld J, Manolio T, et al. (Ameri-
can Heart Association Statistics Committee and Stroke Statistics Subcommittee). 
Heart disease and stroke statistics-2006 update: a report from the American 
Heart Association Statistics Committee and Stroke Statistics Subcommittee. Cir-
culation 2006;113:e85-151.
Barker WH, Mullooly JP, Getchell W. Changing incidence and survival for heart 
failure in a well-defined older population, 1970-1974 and 1990-1994. Circula-
tion 2006;113:799-805.
Davis RC, Hobbs FDR, Lip GYH. ABC of heart failure: history and epidemiology. 
BMJ 2000;320:39-42.
Wilhelmsen L, Rosengren A, Eriksson H, Lappas G. Heart failure in the gen-
eral population of men-morbidity, risk factors and prognosis. J Intern Med 
2001;249:253-261.
Lloyd-Jones DM, Larson MG, Leip EP, Beiser A, D’Agostino RB, Kannel WB, et al. 
(Framingham Heart Study). Lifetime risk for developing congestive heart failure 
- The Framingham study. Circulation 2002;106:3068-3072.
MacMahon KM, Lip GY. Psychological factors in heart failure: a review of the 
literature. Arch Int Med 2002;162:509-516.
Rutledge T, Reis VA, Linke SE, Greenberg BH, Mills PJ. Depression in heart failure 
a meta-analytic review of prevalence, intervention effects, and associations with 
clinical outcomes. J Am Coll Cardiol 2006;48:1527-1537.
Mann DL, Bristow MR. Mechanisms and models in heart failure: the biome-
chanical model and beyond. Circulation 2005;111:2837-2849.
Frances A. Diagnostic and statistical manual of mental disorders: DSM-IV. Wash-
ington DC: American Psychiatric Association, 1995.
World Health Organisation. International Statistical Classification of Disease and 
Related Health Problems (10th revision ed.). Geneva: World Health Organisation, 
1992.
Gardner MJ, Machin D, Campbell MJ. Use of check lists in assessing the statisti-

1�

2�

3�

4�

5�

6�

7�

8�

9�

10�

11�

12�

13�

14�

15�

Aline Pelle Boek binnenwerk.indb133   133 3-8-2009   20:54:25



134

C
ha

pt
er

 7

cal content of medical studies. Br Med J (Clin Res Ed) 1986;292:810-812.
Turvey CL, Schultz K, Arndt S, Wallace RB, Herzog R. Prevalence and correlates 
of depressive symptoms in a community sample of people suffering from heart 
failure. J Am Ger Soc 2002;50:2003-2008.
Koenig HG. Depression in hospitalized older patients with congestive heart fail-
ure. Gen Hosp Psych 1998;20:29-43.
Moser DK, Doering LV, Chung ML. Vulnerabilities of patients recovering from an 
exacerbation of chronic heart failure. Am Heart J 2005;150:984.e7-984.e13.
Freedland KE, Carney RM, Rich MW, Caracciolo A. Depression in elderly patients 
with congestive heart failure. J Ger Psych 1991;24:59-71.
Hedayati SS, Jiang W, O’Connor CM, Kuchibhatla M, Krishnan KR, Cuffe MS, et 
al. The association between depression and chronic kidney disease and mortal-
ity among patients hospitalized with congestive heart failure. Am J Kidney Dis 
2004;44:207-215.
Faris R, Purcell H, Henein MY, Coats AJ. Clinical depression is common and sig-
nificantly associated with reduced survival in patients with non-ischaemic heart 
failure. Eur J Heart Fail 2002;4:541-551.
Jiang W, Alexander J, Christopher E, Kuchibhatla M, Gaulden LH, Cuffe MS, et 
al. Relationship of depression to increased risk of mortality and rehospitaliza-
tion in patients with congestive heart failure. Arch Intern Med 2001;161:1849-
1856.
Vaccarino V, Kasl SV, Abramson J, Krumholz HM. Depressive symptoms and risk 
of functional decline and death in patients with heart failure. J Am Coll Cardiol 
2001;38:199-205.
Rozzini R, Sabatini T, Frisoni GB, Trabucchi M. Depression and major outcomes 
in older patients with heart failure. Arch Intern Med 2002;162:362-364.
Rumsfeld JS, Jones PG, Whooley MA, Sullivan MD, Pitt B, Weintraub WS, et al. 
Depression predicts mortality and hospitalization in patients with myocardial 
infarction complicated by heart failure. Am Heart J 2005;150:961-967.
Jiang W, Kuchibhatla M, Clary GL, Cuffe MS, Christopher EJ, Alexander JD, et al. 
Relationship between depressive symptoms and long-term mortality in patients 
with heart failure. Am Heart J 2007;154:102-108.
Jiang W, Kuchibhatla M, Cuffe MS, Christopher EJ, Alexander JD, Clary GL, et al. 
Prognostic value of anxiety and depression in patients with chronic heart failure. 
Circulation 2004;110:3452-3456.
Sullivan MD, Levy WC, Crane BA, Russo JE, Spertus JA. Usefulness of depression 
to predict time to combined end point of transplant or death for outpatients 
with advanced heart failure. Am J Cardiol 2004;94:1577-1580.
Jünger J, Schellberg D, Muller-Tasch T, Raupp G, Zugck C, Haunstetter A, et al. 
Depression increasingly predicts mortality in the course of congestive heart fail-

16�

17�

18�

19�

20�

21�

22�

23�

24�

25�

26�

27�

28�

29�

Aline Pelle Boek binnenwerk.indb134   134 3-8-2009   20:54:25



135Psychological predictors of prognosis

ure. Eur J Heart Fail 2005;7:261-267.
Friedmann E, Thomas SA, Liu F, Morton PG, Chapa D, Gottlieb SS (Sudden Car-
diac Death in Heart Failure Trial Investigators). Relationship of depression, anxi-
ety, and social isolation to chronic heart failure outpatient mortality. Am Heart J 
2006;152:940 e1-8.
Konstam V, Salem D, Pouleur H, Kostis J, Gorkin L, Shumaker S, et al. Baseline 
quality of life as a predictor of mortality and hospitalization in 5,025 patients 
with congestive heart failure. SOLVD Investigations: Studies of Left Ventricular 
Dysfunction Investigators. Am J Cardiol 1996;78:890-895.
Murberg TA, Bru E, Svebak S, Tveteras R, Aarsland T. Depressed mood and sub-
jective health symptoms as predictors of mortality in patients with congestive 
heart failure: a two-years follow-up study. Int J Psych Med 1999;29:311-326.
Murberg TA, Furze G. Depressive symptoms and mortality in patients with con-
gestive heart failure: a six-year follow-up study. Med Sci Monit 2004;10:643-
648.
Sherwood A, Blumenthal JA, Trivedi R, Johnson KS, O’Connor CM, Adams KF, et 
al. Relationship of depression to death or hospitalization in patients with heart 
failure. Arch Intern Med 2007;167:367-373.
Redwine LS, Mills PJ, Hong S, Rutledge T, Reis V, Maisel A, et al. Cardiac-related 
hospitalization and/or death associated with immune dysregulation and symp-
toms of depression in heart failure patients. Psychosom Med 2007;69:23-29.
Faller H, Stork S, Schowalter M, Steinbuchel T, Wollner V, Ertl G, et al. Depres-
sion and survival in chronic heart failure: Does gender play a role? Eur J Heart 
Fail 2007;9:1018-1023.
Haworth JE, Moniz-Cook E, Clark AL, Wang M, Waddington R, Cleland JG. 
Prevalence and predictors of anxiety and depression in a sample of chronic 
heart failure patients with left ventricular systolic dysfunction. Eur J Heart Fail 
2005;7:803-808.
de Jong MJ, Moser DK, An K, Chung ML. Anxiety is not manifested by elevated 
heart rate and blood pressure in acutely ill cardiac patients. Eur J Cardiovasc 
Nurs 2004;3:247-253.
Majani G, Pierobon A, Giardini A, Callegari S, Opasich C, Cobelli F, et al. Re-
lationship between psychological profile and cardiological variables in chronic 
heart failure. The role of patient subjectivity. Eur Heart J 1999;20:1579-1586.
Rodriguez-Artalejo F, Guallar-Castillon P, Herrera MC, Otero CM, Chiva MO, 
Ochoa CC, et al. Social network as a predictor of hospital readmission and mor-
tality among older patients with heart failure. J Card Fail 2006;12:621-627.
Chin MH, Goldman L. Correlates of early hospital readmission or death in pa-
tients with congestive heart failure. Am J Cardiol 1997;79:1640-1644.
Luttik ML, Jaarsma T, Veeger N, van Veldhuisen DJ. Marital status, quality of life, 

30�

31�

32�

33�

34�

35�

36�

37�

38�

39�

40�

41�

42�

Aline Pelle Boek binnenwerk.indb135   135 3-8-2009   20:54:25



136

C
ha

pt
er

 7

and clinical outcome in patients with heart failure. Heart Lung 2006;35:3-8.
Metayer C, Coughlin SS, McCarthy EP. Marital status as a predictor of survival in 
idiopathic dilated cardiomyopathy: The Washington, DC Dilated Cardiomyopa-
thy Study. Eur J Epidemiol 1996;12:573-582.
Krumholz HM, Butler J, Miller J, Vaccarino V, Williams CS, Mendes de Leon CF, 
et al. Prognostic importance of emotional support for elderly patients hospital-
ised with heart failure. Circulation 1998;97:958-964.
Murberg TA, Bru E. Social relationships and mortality in patients with congestive 
heart failure. J Psychosom Res 2001;51:521-527.
Murberg TA. Long-term effect of social relationships on mortality in patients 
with congestive heart failure. Int J Psych Med 2004;34:207-217.
Eaker ED, Sullivan LM, Kelly-Hayes M, D’Agostino RB sr., Benjamin EJ. Tension 
and anxiety and the prediction of the 10-year incidence of coronary heart dis-
ease, atrial fibrillation, and total mortality: the Framingham Offspring Study. 
Psychosom Med 2005;67:692-696.
Kubzansky LD, Cole SR, Kawachi I, Vokonas P, Sparrow D. Shared and unique 
contributions of anger, anxiety, and depression to coronary heart disease: a pro-
spective study in the normative aging study. Ann Behav Med 2006;31:21-29.
Bankier B, Januzzi JL, Littman AB. The high prevalence of multiple psychiatric 
disorders in stable outpatients with coronary heart disease. Psychosom Med 
2004;66:645-650.
Boyle SH, Michalek JE, Suarez EC. Covariation of psychological attributes and 
incident coronary heart disease in U.S. Air Force veterans of the Vietnam war. 
Psychosom Med 2006;68:844-850.
de Jonge P, Ormel J, van den Brink RH, van Melle JP, Spijkerman TA, Kuijper A, 
et al. Symptom dimensions of depression following myocardial infarction and 
their relationship with somatic health status and cardiovascular prognosis. Am J 
Psychiatry 2006;163:138-144.
Joynt KE, Whellan DJ, O’Connor CM. Why is depression bad for the failing 
heart? A review of the mechanistic relationship between depression and heart 
failure. J Card Fail 2004;10:258-271.
Schrader G, Cheok F, Hordacre AL, Marker J. Predictors of depression 12 months 
after cardiac hospitalization: the Identifying Depression as a Comorbid Condi-
tion study. Aust N Z J Psychiatry 2006;40:1025-1030.
de Jonge P, Kempen GI, Sanderman R, Ranchor AV, van Jaarsveld CH, van Son-
deren E, et al. Depressive symptoms in elderly patients after a somatic illness 
event: prevalence, persistence, and risk factors. Psychosomatics 2006;47:33-
42.
Kaptein KI, de Jonge P, van den Brink RH, Korf J. Course of depressive symptoms 
after myocardial infarction and cardiac prognosis: a latent class analysis. Psycho-

43�

44�

45�

46�

47�

48�

49�

50�

51�

52�

53�

54�

55�

Aline Pelle Boek binnenwerk.indb136   136 3-8-2009   20:54:25



137Psychological predictors of prognosis

som Med 2006;68:662-668.
de Jonge P, van den Brink R, Spijkerman T, Ormel J. Only incident depressive epi-
sodes after myocardial infarction are associated with new cardiovascular events. 
J Am Coll Cardiol 2006;48:2204-2208.
Alla F, Al-Hindi AY, Lee CR, Schwartz TA, Patterson JH, Adams KF jr. Relation of 
sex to morbidity and mortality in patients with heart failure and reduced or pre-
served left ventricular ejection fraction. Am Heart J 2007;153:1074-1080.
Frazier CG, Alexander KP, Newby LK, Anderson S, Iverson E, Packer M, et al. 
Associations of gender and etiology with outcomes in heart failure with systolic 
dysfunction: a pooled analysis of 5 randomized control trials. J Am Coll Cardiol 
2007;49:1450-1458.
van der Wal MH, Jaarsma T, Moser DK, Veeger NJ, van Gilst WH, van Veldhuisen 
DJ. Compliance in heart failure patients: the importance of knowledge and be-
liefs. Eur Heart J 2006;27:434-440.
Schiffer AA, Denollet J, Widdershoven JW, Hendriks EH, Smith OR. Failure to 
consult for symptoms of heart failure in patients with a Type D personality. Heart 
2007;93:814-818.
Happ MB, Naylor MD, Roe-Prior P. Factors contributing to rehospitalization of 
elderly patients with heart failure. J Cardiovasc Nurs 1997;11:75-84.
Vinson JM, Rich MW, Sperry JC, Shah AS, McNamara T. Early readmission of 
elderly patients with congestive heart failure. J Am Geriatr Soc 1990;38:1290-
1295.
Granger BB, Swedberg K, Ekman I, Granger CB, Olofsson B, McMurray JJ, et al. 
(CHARM investigators). Adherence to candesartan and placebo and outcomes 
in chronic heart failure in the CHARM programme: double-blind, randomised, 
controlled clinical trial. Lancet 2005;366:2005-2011.
DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for noncom-
pliance with medical treatment: meta-analysis of the effects of anxiety and de-
pression on patient adherence. Arch Intern Med 2000;160:2101-107.
Strömberg A, Broström A, Dahlström U, Fridlund B. Factors influencing patient 
compliance with therapeutic regimens in chronic heart failure: A critical incident 
technique analysis. Heart Lung 1999;28:334-341.
Hays RD, Kravitz RL, Mazel RM, Sherbourne CD, DiMatteo MR, Rogers WH, et al. 
The impact of patient adherence on health outcomes for patients with chronic 
disease in the Medical Outcomes Study. J Behav Med 1994;17:347-360.
Rauchhaus M, Doehner W, Francis DP, Davos C, Kemp M, Liebenthal C, et al. 
Plasma cytokine parameters and mortality in patients with chronic heart failure. 
Circulation 2000;102:3060-3067.
Deswal A, Petersen NJ, Feldmann AM, Young JB, White BG, Mann DL. Cytokines 
and cytokine receptors in advanced heart failure - an analysis of the cytokine 

56�

57�

58�

59�

60�

61�

62�

63�

64�

65�

66�

67�

68�

Aline Pelle Boek binnenwerk.indb137   137 3-8-2009   20:54:25



138

C
ha

pt
er

 7

database from the VESnarinone Trial (VEST). Circulation 2001;103:2055-2059.
Malarkey WB, Kiecolt-Glaser JK, Pearl D, Glaser R. Hostile behavior during mari-
tal conflict alters pituitary and adrenal hormones. Psychosom Med 1994;56:41-
51.
Hughes JW, Watkins L, Blumenthal JA, Kuhn C, Sherwood A. Depression and 
anxiety symptoms are related to increased 24-hour urinary norepinephrine ex-
cretion among healthy middle-aged women. J Psychosom Res 2004;57:353-
358.
Denollet J, Conraads VM, Brutsaert DL, de Clerck LS, Stevens WJ, Vrints CJ. 
Cytokines and immune activation in systolic heart failure: the role of Type D 
personality. Brain Behav Immun 2003;17:304-309.
Pasic J, Levy WC, Sullivan MD. Cytokines in depression and heart failure. Psycho-
som Med 2003;65:181-193.
Parissis JT, Adamopoulos S, Rigas A, Kostakis G, Karatzas D, Venetsanou K, et 
al. Comparison of circulating proinflammatory cytokines and soluble apoptosis 
mediators in patients with chronic heart failure with versus without symptoms 
of depression. Am J Cardiol 2004;94:1326-1328.
Ferketich AK, Ferguson JP, Binkley PF. Depressive symptoms and inflammation 
among heart failure patients. Am Heart J 2005;150:132-136.
Chandrashekara S, Jayashree K, Veeranna HB, Vadiraj HS, Ramesh MN, Shobha 
A, et al. Effects of anxiety on TNF-alpha levels during psychological stress. J Psy-
chosom Res 2007;63:65-69.
Grewen KM, Girdler SS, Amico J, Light KC. Effects of partner support on resting 
oxytocin, cortisol, norepinephrine, and blood pressure before and after warm 
partner contact. Psychosom Med 2005;67:531-538.
Heinrichs M, Baumgartner T, Kirschbaum C, Ehlert U. Social support and oxytoc-
in interact to suppress cortisol and subjective responses to psychosocial stress. 
Biol Psychiatry 2003;54:1389-1398.
Sandercock GR, Brodie DA. The role of heart rate variability in prognosis for 
different modes of death in chronic heart failure. Pacing Clin Electrophysiol 
2006;29:892-904.
Agelink MW, Boz C, Ullrich H, Andrich J. Relationship between major depres-
sion and heart rate variability. Clinical consequences and implications for antide-
pressive treatment. Psychiatry Res 2002;113:139-49.
Hallas CN, Thornton EW, Fabri BM, Fox MA, Jackson M. Predicting blood pres-
sure reactivity and heart rate variability from mood state following coronary 
artery bypass surgery. Int J Psychophysiol 2003;47:43-55.
van der Kooy KG, van Hout HP, van Marwijk HW, de Haan M, Stehouwer CD, 
Beekman AT. Differences in heart rate variability between depressed and non-
depressed elderly. Int J Geriatr Psychiatry 2006;21:147-150.

69�

70�

71�

72�

73�

74�

75�

76�

77�

78�

79�

80�

81�

Aline Pelle Boek binnenwerk.indb138   138 3-8-2009   20:54:25



CHAPTER 8

Type D personality, anxious and depressive symptoms, and 

mortality in chronic heart failure

Pelle AJ, Pedersen SS, Schiffer AA, Szabó BM, Widdershoven JW, Denollet J.

Revised manuscript submitted for publication.

Aline Pelle Boek binnenwerk.indb139   139 3-8-2009   20:54:26



140

C
ha

pt
er

 8

Abstract
Background: Depression, anxiety, and Type D personality (tendency to experience 
negative emotions paired with emotional non-expression) have been associated 
with poor prognosis in coronary heart disease, but less is known about their role in 
chronic heart failure (CHF). Therefore, we investigated whether these indicators of 
psychological distress were associated with mortality in CHF.
Method: Consecutive CHF outpatients (n=641; 74.3% men; mean age 66.6±10.0 
years) filled out the SAD4 and DS14 to assess mixed anxiety/depression symptoms 
and Type D personality, respectively. Endpoints were defined as all-cause and cardiac 
mortality. The mean follow-up was 37.6±15.6 months.
Results: In total, 123 deaths were recorded (76 due to a cardiac cause). Cumulative 
hazard functions for anxiety/depression symptoms differed marginally for all-cause 
(p=.06) but not cardiac (p=.43) mortality; Type D personality was not associated with 
all-cause (p=.63) or cardiac mortality (p=.87). In multivariable analyses, mixed anxi-
ety/depression symptoms were independently associated with all-cause mortality 
(HR=1.10, 95%CI[1.04-1.16], p=.001), but not cardiac mortality (p=.43). Male sex, 
left ventricular dysfunction, and diabetes were independently associated with both 
all-cause and cardiac mortality (.94<HR<1.96, all ps<.05), while older age was as-
sociated with all-cause mortality (HR=1.04, 95%CI[1.02-1.06], p<.001), and NYHA 
class III-IV with cardiac mortality (HR=1.66, 95%CI[1.03-2.67], p=.04).
Conclusion: Anxiety/depression symptoms were only associated with an increased 
risk of all-cause mortality but not with cardiac mortality; Type D personality was not 
associated with mortality. More studies with a longer follow-up are needed to exam-
ine the role of psychological distress in CHF.
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Introduction
The incidence and prevalence of chronic heart failure (CHF) remain high, despite im-
provements in treatment strategies [1-3]. Moreover, the burden of CHF is extensive, 
as it is associated with high mortality [3-5], frequent hospital readmissions [6,7], and 
impaired health status [8,9]. Various clinical and demographic factors have been 
shown to predict poor outcome, including poor left ventricular ejection fraction 
(LVEF), higher New York Heart Association (NYHA) class, and older age [10-12]. 

Some studies suggest that symptoms of psychological distress, such as anxi-
ety and depression, may have an adverse effect on prognosis. However, findings on 
symptoms of distress as associates of mortality in CHF remain inconclusive [13,14]. 
In addition, chronic psychological factors, such as Type D personality (the tendency 
to experience negative emotions and inhibit self-expression), might be of interest 
in the context of CHF [15,16]. Previous research suggests that Type D personality 
may be associated with an increased risk for anxiety/depression symptoms [17,18], 
impaired health status [17,19], and cardiac mortality [20] in patients with CHF, and 
that this increased risk may be independent of traditional risk factors and markers 
of disease severity [21-24]. 

In the current study, we examined whether symptoms of anxiety/depression 
and Type D personality were associated with all-cause and cardiac mortality in CHF 
outpatients, independent of traditional risk factors and indicators of disease sever-
ity.
 
Methods
Participants and procedure
Between January 2003 and January 2008 740 consecutive CHF outpatients were 
approached for participation in hospitals in the southern regions of The Nether-
lands (i.e., TweeSteden Hospital and St. Elisabeth Hospital, Tilburg; Amphia Hospital, 
Breda; and ZorgSaam Hospital, Zeeuws-Vlaanderen). Inclusion criteria were LVEF ≤ 
40%, age ≤ 80 years, stable on oral medication during at least one month, no myo-
cardial infarction (MI) in the month prior to inclusion, and no hospital admissions in 
the month prior to inclusion. Patients were excluded in case of other life-threaten-
ing comorbidities (e.g., cancer), psychiatric comorbidity (except for mood disorders), 
presence of evident cognitive impairment, and/or insufficient understanding of the 
Dutch language to be able to complete questionnaires. Of the 740 approached pa-
tients, 665 agreed to participate (89.7% response rate). Final analyses were based 
on 641 patients. A flow-chart of the patient selection is shown in Figure 1. The 
mean age of the total sample was 66.6±10.0 years, with 476 patients (74.3%) 
being men. All patients were treated according to the most recent guidelines for 
diagnosing and treating CHF [25]. 
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Figure 1. Flow chart of patient selection

Number of patients approached for participation n=740

Refused to participate n=75

Did not return questionnaire n=19

Unreachable n=2

Too many missings on questionnaires n=3

Patients included in analyses n=641

Patients were approached for participation by their treating cardiologist 
or heart failure nurse at their outpatient visit to the cardiology department. They 
were contacted by telephone within 2 weeks following this visit to provide infor-
mation about the study, and were asked to fill out a questionnaire to assess socio- 
demographic and psychological variables. Questionnaires were returned in a 
stamped, pre-addressed envelope and checked for completeness. If patients did not 
return the questionnaire within 2 weeks, they received a reminder phone call or 
letter. The study was approved by the medical ethics committees of the participat-
ing hospitals and was conducted according to the Helsinki Declaration. All patients 
provided written informed consent. 

Socio-demographic and clinical variables
Purpose-designed questions in the questionnaire assessed socio-demographic char-
acteristics, including gender, age, educational level, current smoking, and marital 
status. Clinical variables were obtained from the patients’ medical records and com-
prised left ventricular ejection fraction (LVEF), NYHA functional class (I-II versus III-
IV), aetiology (ischemic versus non-ischemic), time since diagnosis, cardiac history 
(i.e., previous MI, coronary artery bypass grafting (CABG), or percutaneous coronary 
intervention (PCI), and comorbidities (i.e., history of stroke or transient ischemic 
attack, chronic obstructive pulmonary disease (COPD), kidney disease, diabetes, hy-
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percholesterolemia, hypertension, and peripheral arterial disease (PAD)). Information 
on prescribed medications was collected from patients’ medical records at inclusion 
(i.e., diuretics, spironolactone, ACE-inhibitors, beta-blockers, angiotensin-II recep-
tor blockers (ARB), calcium-antagonists, statins, oral anticoagulants, digitalis, and 
aspirin).

Psychological distress
Symptoms of mixed anxiety/depression were assessed with the Symptoms of Anxi-
ety-Depression Index (SAD4) [26], as anxiety and depression tend to co-occur in both 
healthy as well as cardiac samples [27-29].This 4-item questionnaire, originally devel-
oped in post-MI patients, consists of two items assessing anxious symptoms (tension 
and restlessness) and two items assessing depressive symptoms (feeling blue and 
hopelessness). Items are answered on a 5-point Likert scale, ranging from 0 (not at 
all) to 4 (very much). High anxiety/depression symptomatology was defined accord-
ing to a previously defined cut-off score of ≥3 [26]. The SAD4 is internally consistency 
(Cronbach’s α=.86), and has been shown to independently predict a diagnosis of 
clinical depression or a composite of anxiety or depressive disorder [26]. 

Type D personality was assessed with the 14-item Type D Scale (DS14) [30]. 
The DS14 consists of 2 subscales, Negative Affectivity (e.g., ‘I often feel unhappy’) 
and Social Inhibition (e.g., ‘I find it hard to start a conversation’), comprising 7 items 
each that are answered on a 5-point Likert scale (range 0-4). A pre-determined cut-
off score of ≥10 on both subscales is used to determine Type D personality [30]. Both 
subscales have good internal consistency (Cronbach’s α=.88 and .86, respectively) 
[30], are not confounded by mood status or disease severity [31,32], and are stable 
over an 18-month period of time [32].

Endpoints
All-cause mortality was the primary outcome of the current study; cardiac mortality 
(i.e., death as a results of an exacerbation of CHF, sudden cardiac death, ventricular 
fibrillation, or lethal myocardial infarction) was the secondary outcome. Information 
on the date and the cause of death was retrieved from the patients’ medical records, 
or by contacting the general practitioner. Information on the endpoints was gath-
ered in the first week of February, 2009. The mean follow-up period was 37.6±15.6 
months [range 12-73 months]. Follow-up was complete for all patients (100%). 

Statistical analyses
Group differences were examined using Χ2-tests for dichotomous variables and Stu-
dent’s t-tests for independent samples for continuous variables. Cumulative survival 
curves for anxiety/depression symptoms (i.e., high versus low) and Type D personality 
(i.e., yes versus no) were constructed using the Kaplan-Meier method. The log-rank 
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test was used to compare cumulative survival curves between groups. Multivariable 
Cox regression models were used to examine the impact of psychological distress, 
adjusting for age, sex, LVEF, NYHA class, time since diagnosis, aetiology, and comor-
bid diabetes. Given the impact of left ventricular dysfunction on cardiac prognosis, 
we also examined whether psychological distress was associated with cardiac mor-
tality when stratifying by LVEF (i.e., LVEF<25%, 25≤LVEF≤35%, and LVEF>35%). 
All statistical analyses were performed using SPSS for Windows 16.0 (SPSS Inc., 
Chicago, Illinois, USA). All tests were two-tailed and an α of .05 was used to indicate 
statistical significance.

Results
Baseline characteristics and mortality
Participants and non-participants differed on some baseline variables, with non-
participants having higher rates of hypercholesterolemia, kidney disease, statin 
prescription and nitrate prescription and lower prescription rates of ACE-inhibitors 
(4.62<Χ2<24.30, p≤.001). 

At follow-up, 123 (19.2%) patients had died, of which 76 deaths (12.4%) 
were attributable to a cardiac cause. All-cause mortality was significantly associ-
ated with male sex, older age, living without a partner, not working, lower educa-
tional level, lower LVEF, NYHA class III-IV, comorbid kidney disease or PAD, digitalis, 
spironolactone or diuretics therapy, and less beta-blocker prescription (Table 1). The 
prevalence of psychological distress was 26% for anxiety/depression symptoms and 
20% for Type D personality.

Psychological distress and all-cause mortality 
The all-cause mortality rate did not significantly differ as a function of high 
(40/169=23.7%) versus low (83/472=17.6%) anxiety/depression symptoms (p=.09), 
or as a function of Type D (27/128=21.1%) versus non-Type D (96/513=18.7%) 
personality (p=.54). Cumulative hazard functions marginally differed for high versus 
low anxiety/depression symptoms (Figure 2a), but not for Type D personality (Figure 
2b). 

Continuous scores of anxiety/depression symptoms were significantly associ-
ated with all-cause mortality in a multivariable Cox regression model, adjusting for 
age, sex, LVEF, NYHA class, time since diagnosis, aetiology, and diabetes (Table 2, 
left). A 1-point increase in anxiety/depression score (range 0-16) was associated 
with a 10% increase in risk of all-cause mortality. Older age, male sex, decreased 
LVEF, and diabetes were also independently associates of all-cause mortality (Table 
2, left). 
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Table 1. Baseline characteristics stratified by all-cause mortalitya

Total sample
(n=641)

Non-survivor
(n=123)

Survivor 
(n=518)

p

Demographics 

Male sex 476 (74.3) 102 (82.9) 374 (72.2) .01**

Age, mean (SD) 66.6 (10.0) 69.3 (8.8) 65.9 (10.2) <.001***

Having a partner 465 (72.5) 80 (65.0) 385 (74.3) .04*

Currently working 86 (13.4) 6 (4.9) 80 (15.4) .002**

Lower educational levelb 223 (34.8) 55 (44.7) 168 (32.4) .01**

Clinical characteristics

Ischemic aetiology 369 (57.6) 80 (65.0) 289 (55.8) .06

Time since diagnosis 46.1 (48.4) 49.5 (51.5) 45.3 (47.8) .39

LVEFc, mean (SD) 31.4 (7.2) 28.7 (7.4) 32.1 (7.0) <.001***

Cardiac historyd 392 (61.2) 83 (67.5) 309 (59.7) .11

NYHA class III-IV 226 (30.7) 67 (54.5) 159 (30.7) <.001***

Diabetes mellitus 164 (25.6) 39 (31.7) 125 (24.1) .08

Hypercholesterolemia 331 (51.6) 64 (52.0) 267 (51.5) .92

Hypertension 254 (39.6) 53 (43.1) 201 (38.8) .38

Kidney disease 70 (10.9) 30 (24.4) 40 (7.7) <.001***

Stroke/TIA 92 (14.4 24 (19.5) 68 (13.1) .07

COPD 102 (15.9) 23 (18.7) 79 (15.3) .35

PAD 79 (12.3) 22 (17.9) 57 (11.0) .04*

Smoking 154 (24.0) 116 (22.4) 38 (30.9) .11

Medication

ACE-inhibitors 439 (68.5) 83 (67.5) 356 (68.7) .79

Beta-blockers 432 (67.4) 72 (58.5) 360 (69.5) .02*

ARB 141 (22.0) 26 (21.1) 115 (22.2) .80

Calcium-antagonists 80 (12.5) 16 (13.0) 64 (12.4) .84

Nitrates 163 (25.4) 37 (30.1) 126 (24.3) .19

Digitalis 143 (22.3) 38 (30.9) 105 (20.3) .01**

Spironolactone 130 (20.3) 35 (28.5) 95 (18.3) .01**

Oral anticoagulants 309 (48.2) 59 (48.0) 250 (48.3) .95

Statins 355 (55.4) 65 (52.8) 290 (56.0) .53

Aspirin 257 (40.1) 52 (42.3) 205 (39.6) .58

Diuretics 469 (73.2) 106 (86.2) 363 (70.1) <.001***

a Results are presented as n (%) unless otherwise stated.  
b defined as primary school or lower. 
c data were missing for 12 patients.
d CABG, MI, or PCI.  
ARB=angiotensin-II receptor blockers; COPD=chronic obstructive pulmonary disease; LVEF=left ventricu-
lar ejection fraction; PAD=peripheral arterial disease; TIA=transient ischemic attack. 
*p<.05 ** p≤.01 *** p<.001
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Figure 2. Cumulative survival curves for all-cause mortality
 2a. stratified by anxiety/depression symptoms 

 2b. stratified by Type D personality
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Table 2. Multivariable predictors of all-cause and cardiac mortality

All-cause mortality  
(n=123)

Cardiac mortality  
(n=76)

HR 95%CI p HR 95%CI p

Anxiety/depression symptoms 1.10 1.04 - 1.16 .001*** 1.05 0.98 - 1.14 .17

Type D personality 1.37 0.85 - 2.21 .19 1.30 0.71 - 2.41 .40

Age 1.04 1.02 - 1.06 <.001*** 1.02 0.99 - 1.04 .17

Male sex 1.82 1.12 - 2.96 .02* 1.96 1.03 - 3.70 .04*

Time since diagnosis (months) 1.00 0.99 - 1.00 .66 1.00 0.99 - 1.00 .11

LVEF .96 0.94 - 0.98 .001*** .94 0.91 - 0.97 <.001***

NYHA class III-IV 1.36 0.93 - 1.97 .11 1.66 1.03 - 2.67 .04*

Ischemic aetiology 1.09 0.73 - 1.61 .68 1.01 0.61 - 1.65 .98

Diabetes mellitus 1.60 1.09 - 2.36 .02* 1.69 1.03 - 2.78 .04*

HR=hazard ratio; LVEF=left ventricular ejection fraction; NYHA=New York Heart Association functional 
class.  
*p<.05 ** p≤.01 *** p≤.001

Psychological distress and cardiac mortality 
Cardiac mortality rates did not differ as a function of high (22/169=13.0%) versus 
low (54/472=11.4%) anxiety/depression symptoms (p=.59), or as a function of Type 
D (16/128=13%) versus non-Type D (60/513=12.7%) personality (p=.80). Cumula-
tive hazard functions also did not differ for high versus low anxiety/depression symp-
toms, or  Type D personality (p=.43 and p=.87, respectively). 

In multivariable Cox regression analyses, neither anxiety/depression symptoms 
nor Type D personality were associated with cardiac mortality. Male sex, lower LVEF, 
high NYHA class, and comorbid diabetes were significantly associated with cardiac 
mortality (Table 2, right). 

In secondary multivariable analysis, the interaction for Type D personality by 
low LVEF (i.e., <25%) was marginally significant, after controlling for age and sex 
(HR=2.12, 95%CI[.96-4.65], p=.06), indicating that patients with a Type D personal-
ity and a low LVEF were at a two-fold increased risk for cardiac mortality.

Discussion
In this study we examined the associations between psychological distress, i.e., anx-
ious/depression symptoms and Type D personality, and mortality in CHF outpatients. 
Anxiety/depression symptoms were independently associated with all-cause mortal-
ity at a mean follow-up of 38 months, but not with cardiac mortality. Overall, no 
effect was found for Type D personality in relation to mortality. 
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The finding that mixed anxious/depression symptoms were associated with 
all-cause mortality are in line with previous studies in CHF outpatients, showing 
that depressive symptoms incurred an increased and independent risk for all-cause 
mortality [33-36]. Although two studies have shown that depressive symptoms 
were independently associated with cardiac mortality at two- and six-year follow-up 
[37,38], we were not able to confirm these findings. However, in the former two 
studies other instruments than the SAD4 were administered measuring anxious and 
depressive symptomatology separately, whereas in the current study a measure of 
mixed anxious/depression symptoms was used. Other studies on the role of anxious 
symptoms have shown mixed results [33,35]. 

Since Type D personality has been linked to (i) inflammatory activation (like 
tumour necrosis factor-α, dysregulation [39-41]), that predicts poor survival in CHF 
[42], and (ii) poor-self-management of CHF [43,44], the negative findings on Type 
D personality were unexpected. Further, these findings are contrary to our expec-
tations, as previous studies have demonstrated that Type D personality was inde-
pendently associated with mortality in CHF outpatients [20], post-MI patients with 
a decreased LVEF [21], and heart transplant recipients [45]. One explanation for this 
discrepancy might be that most of these studies have focussed on long-term effects, 
with follow-ups generally ranging from 5 to 10 years, whereas in the current study 
the mean follow-up was only 3 years. Previously, it has been argued that personal-
ity might exert its adverse effects on prognosis especially in the long-term [20,46]. 
Further, the relatively low prevalence of Type D personality, i.e., 20% in the current 
sample as compared to 25-30% in coronary patients (e.g., [24,47]) might partly 
explain these findings. Finally, results from secondary analyses indicated that Type D 
patients with an LVEF<25% were at a two-fold increased risk of cardiac mortality. 
Anyway, the present findings indicate that it is premature to conclude that Type D 
personality has an effect on prognosis in CHF.

Clinical and demographic factors were the most important independent pre-
dictors of mortality in the current study. Male sex, lower LVEF, and comorbid dia-
betes were shown to be independently associated with both all-cause and cardiac 
mortality, which is in line with the general literature on disease progression in CHF 
(e.g., [48]). It is plausible that in the end stages of cardiovascular disease, like CHF, 
indicators of somatic disease and demographic characteristics are the most promi-
nent associates of worse prognosis, whereas psychological factors are important in 
evaluating the burden of disease, but no longer in the prediction of clinical deterio-
ration, in terms of rehospitalisation and mortality.

The results of this study should be interpreted with some caution. First, the 
assessment of anxiety and depression was based on self report and not on a clinical 
diagnosis. However, subclinical levels of anxiety and depression have also been as-
sociated with mortality in CHF [13], and the SAD4 assessment of anxiety/depression 
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symptoms was shown to be highly indicative for clinical anxiety or depressive disor-
der [26]. Second, the follow-up period was relatively short, with a mean follow-up 
of 3 years, whereas other studies on personality have merely focussed on the long-
term effects. Third, a sampling bias could have occurred, as patients being more ill 
might more often refuse to participate in the current study, thereby not optimally 
reflecting the CHF outpatient population, and limiting the generalisability of results. 
Strengths of the current study are the relatively large sample size and number of 
clinical adverse events, the multicenter design, and the assessment of both chronic 
and episodic measures of psychological distress. 

The current findings do not corroborate those from previous studies suggest-
ing that psychological distress might predict prognosis in CHF [13,14,20]. However, 
both anxiety and depressive symptoms, and Type D personality have been consist-
ently linked to poor patient-centred outcomes such as impaired health status [17-
19,49-52], and Type D personality has been shown to predict increased levels of 
depression [18,22,52] and anxiety [53,54], across different types and stages of car-
diac disease. These patient-centred outcomes are important in their own right, as 
they may serve as performance measures in clinical practice to optimise clinical care 
[55,56]. Nevertheless, this study provides a new, critical perspective on the role of 
psychological distress in the context of cardiac disease, and CHF in particular, that 
warrants further exploration. 

To conclude, the findings of this study indicate that anxiety/depression symp-
toms were associated with all-cause mortality, but not cardiac mortality in CHF. Type 
D personality was not associated with all-cause or cardiac mortality. Future studies 
are needed to further explore the complex nature of psychological distress as a pre-
dictor of the clinical course of CHF. 
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Inadequate consultation behaviour modulates the 

relationship between Type D personality and impaired 

health status in chronic heart failure
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Abstract
Background: Psychological risk factors for impaired health outcomes have been 
acknowledged in chronic heart failure (CHF), with Type D personality being such 
a risk factor. Inadequate consultation behaviour, a specific aspect of self-manage-
ment, might be one mechanism in explaining the adverse effect of Type D on health 
outcomes. In this study we examined the relationship between Type D personality, 
impaired disease-specific health status, and inadequate consultation behaviour. 
Method: CHF outpatients (n=313) completed the Type D Scale (DS14) at baseline, 
and the European Heart Failure Self-care Behaviour Scale (EHFScBS) and the Minne-
sota Living with Heart Failure Questionnaire (MLWHFQ) at 6-month follow-up.
Results: Type D personality independently predicted inadequate consultation be-
haviour (OR=1.80, 95%CI [1.03-3.16], p=.04) and impaired health status (OR=3.61, 
95%CI [1.93-6.74], p<.001) at 6-month follow-up, adjusting for demographic and 
clinical variables. Inadequate consultation behaviour (OR=1.80, 95%CI [1.11-2.94], 
p=.02) and NYHA class (OR=2.83, 95%CI [1.17-4.71], p<.001) were associated with 
impaired health status, after controlling for demographics, clinical variables, and 
Type D personality. Post-hoc multivariable analysis pointed out that Type D patients 
who displayed inadequate consultation behaviour were at a 6-fold increased risk of 
reporting impaired health status, compared to the reference group of non-Type D 
patients who displayed adequate consultation behaviour (OR=6.06, 95%CI [2.53-
14.52], p<.001).
Conclusion: These findings provide evidence for inadequate behaviour as a mecha-
nism that may explain the link between Type D personality and impaired health 
status. Future studies are warranted to elaborate on these findings. 
 

Aline Pelle Boek binnenwerk.indb156   156 3-8-2009   20:54:30



157Type D, consultation behaviour, and health status

Introduction
Prevalence and incidence of chronic heart failure (CHF) have increased tremendously 
during recent years, due to improved survival after myocardial infarction and an ag-
ing population [1-3]. Consequently, CHF poses a substantial burden on both health 
care systems and patients, as it is a major cause of mortality [4], (re)hospitalisation 
[5], and impaired health status [6].

Psychological risk factors for impaired health outcomes in coronary heart dis-
ease (CHD) have been acknowledged [7], with Type D personality (i.e., the joint 
tendency of the personality traits negative affectivity and social inhibition) being 
such a risk factor [8]. Type D persons experience a broad range of negative emotions 
and are at the same time not likely to express these emotions in social interactions, 
because they fear disapproval or rejection by others [9]. It has been shown that Type 
D personality is an independent predictor of mortality, morbidity, health status, and 
psychological distress in various patient groups [10-13].

Apart from knowing which patients are at high risk for impaired health out-
comes, the identification of pathways linking Type D personality to these outcomes 
is also important, but largely unknown [14]. Inadequate self-management behav-
iour may be one of these mechanisms, as it has been shown to be independently 
associated with adverse health outcomes in CHF [15,16]. Self-management is de-
fined as the ability to manage symptoms, treatment, physical and psychosocial con-
sequences, and life-style changes inherent in living with a chronic condition [17]. 
A recent study showed that CHF patients with a Type D personality reported more 
cardiac symptoms and were more likely to worry about those symptoms, as com-
pared to non-Type Ds. However, Type Ds were at an increased risk for not consulting 
their doctor or nurse for these symptoms. Thus, Type D CHF-patients displayed inad-
equate consultation behaviour, a specific component of self-management [18]. As 
consultation behaviour is of crucial importance to prevent clinical deterioration, this 
might partly explain the inverse relationship between Type D personality and health 
status. Therefore, in the current study we prospectively examined the relationship 
between Type D personality and impaired health status as well as inadequate con-
sultation behaviour. 

Method 
Patient population, design, and procedure

The design and procedure of patient selection have been described previ-
ously [18]. In this study we report results based on of a part of that study sample. 
However, here we report on an enlarged sample and extended the follow-up period 
from two to six-months. Between October 2003 and November 2006, 457 consecu-
tive CHF patients from the cardiology outpatient unit of the TweeSteden teaching 
hospital in Tilburg, The Netherlands, were approached for the current study. Since 
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73 patients initially refused participation (response rate=84.0%), and we used a 
prospective design, final analyses are based on 313 patients. A flow-chart of patient 
selection is provided in Figure 1. 

All patients completed the Type D Scale (DS14) [9] at baseline and the Eu-
ropean Heart Failure Self-care Behaviour Scale (EHFScBS) [19] and the Minnesota 
Living with Heart Failure Questionnaire (MLWHFQ) [20] at six-month follow-up. All 
questionnaires were checked for completeness and in case patients had left open 
any items, they were called to obtain answers or mailed a copy of the items and 
asked to complete them after all. Patients who did not return the questionnaires 
within 2 weeks received a reminder telephone call or letter.

Figure 1. Flow chart of patient selection

Number of patients approached for participation n=457

Refused to participate n=73

Excluded due to missing questionnaire scores n=20

Died during follow-up n=20

Refused participation at follow-up n=31

Included patients n=313

Measures
Type D personality 
The DS14 consists of two subscales of seven items each, measuring negative affec-
tivity and social inhibition [9]. The 14 items are answered on a 5-point Likert scale 
ranging from 0 (‘false’) to 4 (‘true’) Patients are defined as Type D when scoring ≥10 
on both subscales simultaneously [9,21]. The DS14 has good psychometric prop-
erties, as both subscales are internally consistent, with Cronbach’s α=.88 for the 
negative affectivity subscale and .86 for the social inhibition subscale, and good test-
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retest reliability with r=.72 and .82, respectively [9]. Furthermore, the two subscales 
are independent from changes in mood and the construct validity of negative af-
fectivity and social inhibition against neuroticism and extraversion, two well-known 
personality traits, has been confirmed [10]. The stability of Type D personality over 
time has been demonstrated [22].

Self-management and consultation behaviour
The EHFScBS assesses self-management behaviour in CHF patients [19]. The total 
scale consists of 12 items that are answered on a 5-point Likert scale ranging from 
1 (‘I completely agree’) to 5 (‘I don’t agree at all’). Cronbach’s α for the total scale is 
.81. Previous research to determine the factor structure of the EHFScBS has found 
one specific facet of self-management, namely consultation behaviour, that can be 
studied in it’s own right in addition to the total EHFScBS score [18]. Likewise, princi-
pal component analysis (PCA) with oblimin rotation was used in the current study to 
determine the nature of the EHFScBS at 6 month follow-up. Factors with an eigen-
value >1 were retained according to Kaiser-Meyer-Olkin criterion (KMO). KMO and 
Bartlett’s test of sphericity were used as fit indices. KMO (0.83) and Bartlett’s test of 
sphericity (X2(66)=1026.7, p<.001) indicated that PCA was adequate for this data. 
PCA at 2-month follow-up revealed a 4-factor solution (Table 1). A 4-item subscale

Table 1. Facets of self-management at 6-month follow-upa

Items Factor 
1

Factor
2

Factor
3

Factor
4

4 If my feet/legs become more swollen than usual, I contact my doctor or nurse. .93

3 If my shortness of breath increases, I contact my doctor or nurse. .92

8 If I experience increased fatigue, I contact my doctor or nurse. .85

5 If I gain 2 kg in 1 week, I contact my doctor or nurse. .75

11 I get a flu shot every year. .82

10 I take my medication as prescribed. .67

12 I exercise regularly. .64 .38

2 If I get short of breath, I take it easy. -.56

1 I weigh myself every day. -.23 .71

9 I eat a low salt diet. .28 .66

6b I limit the amount of fluids I drink (not more than 1.5-2 l/day). -.43 .47

7b I take rest during the day. .44 -.50

Cronbach’s α .88 .43 .31 .42

a Loadings <.20 are not displayed. 
b Items could not be assigned to any of the factors because of ambiguous factor loadings.

Aline Pelle Boek binnenwerk.indb159   159 3-8-2009   20:54:30



160

C
ha

pt
er

 9

measuring consultation behaviour as a specific component of self-management was 
constructed (items 3, 4, 5, 8) [18]. The mean score of this ‘consultation behaviour’ 
scale was 9.7 (SD=5.0), and scores were normally distributed. Inadequate consulta-
tion behaviour was defined as a score above median split of this 4-item subscale 
(>10). In the current study both the total self-management scale and the consulta-
tion behaviour subscale were used.

Health status
The 21-item MLWHFQ was used to assess disease-specific health status [20,23]. 
The MLWHFQ is frequently used in CHF patients [23]. The items are answered on a 
6-point Likert scale, ranging from 0 (‘no’) to 5 (‘very much’). A higher score on the 
MLWHFQ represents a poorer health status [24]. The MLWHFQ has solid psychomet-
ric properties, with good internal consistency (Cronbach’s α=.91-.96) [23,24]. 

Demographic and clinical variables 
Socio-demographical variables included gender, age, marital status, and educational 
level, were collected by means of a specially designed questionnaire. Clinical vari-
ables (i.e., NYHA class, LVEF, prescribed medications, aetiology of CHF, and time of 
diagnosis) were obtained from the patients’ medical record.

Statistical analyses 
Prior to statistical analyses, NYHA class, aetiology of heart failure, educational level 
and marital status were dichotomised according to NYHA class III/IV versus NYHA 
class I/II, ischemic versus non-ischemic aetiology, low versus high educational level, 
and partner versus no partner, respectively. The EHFScBS and the consultation be-
haviour subscale were recoded into dichotomous variables using a median split, 
reflecting good versus poor self-management and adequate versus inadequate con-
sultation behaviour, respectively. For comparison between two groups we used the 
chi-square test for discrete variables and the t-test for independent samples for con-
tinuous variables. Logistic regression analyses were used to (a) determine whether 
Type D was an independent predictor of self-management, consultation behaviour, 
and health status, and (b) to examine associations between self-management, con-
sultation behaviour, and health status. Gender, age, marital status, educational level, 
LVEF, NYHA class, aetiology of CHF, and time since diagnosis were included in mul-
tivariable analyses as covariates. Covariates were selected on basis of the literature 
and univariable analysis.
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Results
Patient characteristics
Participants and non-participants differed on some baseline characteristics, with 
non-participants being older (69.6 versus 65.7 years; t(384)=3.00, p=.003), more 
likely to be female (47.9% versus 28.8%; X2(1)=9.96, p=.002) and to use aspi-
rin (66.7% versus 43.1%; X2(1)=13.00, p<.001), compared to participants. Patient 
characteristics stratified by Type D personality are presented in Table 2. Significant 
differences between Type D and non-Type D patients were found only with respect 
to educational level, i.e., Type Ds were more likely to be at a lower educational level 
(X2(1)=5.09, p=.02). A trend was shown for Type D patients to be in a higher NYHA 
class (X2(1)=3.10, p=.08). The prevalence of Type D personality was 21.7%.

Table 2. Baseline characteristics stratified by Type D personalitya

Total sample
(n=313)

Type D
(n=68)

non-Type D
(n=245)

p

Demographics

Age, mean (SD) 65.7 (10.2) 66.1 (10.7) 65.6 (10.0) .70

Male sex 71 (223) 74 (50) 71 (173) .64

Lower educational level 86 (268) 94 (64) 83 (204) .02*

Having no partner 28 (86) 32 (22) 26 (64) .31

Clinical characteristics

LVEF, mean (SD) 31.1 (6.8) 31.4 (6.9) 31.0 (6.8) .69

NYHA class III-IV 39 (123) 49 (33) 37 (90) .08

Ischemic aetiology 53 (165) 54 (37) 52 (128) .75

Time since diagnosis in years, mean (SD) 3.3 (3.8) 3.1 (3.9) 3.3 (3.8) .76

Medication

ACE-inhibitor users 71 (223) 72 (49) 71 (174) .87

Diuretics users 73 (229) 79 (54) 71 (175) .19

Beta-blocker users 68 (213) 69 (47) 68 (166) .83

Aspirin users 43 (135) 47 (32) 42 (103) .46

Statin users 50 (156) 54 (37) 49 (119) .39

a Results are presented as % (n), unless otherwise stated.
LVEF=left ventricular ejection fraction; NYHA=New York Heart Association functional class.
* p<.05
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Type D personality as a predictor of inadequate consultation behaviour 
Of Type D patients, 60.3% displayed inadequate consultation behaviour (41/68), 
whereas 45.3% of non-Type D patients displayed inadequate consultation behav-
iour (111/245) (p=.03). Type D personality predicted inadequate consultation be-
haviour at 6-month follow-up in univariable analysis (OR=1.83, 95% [1.06-3.17], 
p=.03). After adjustment for socio-demographics, aetiology of CHF, LVEF, and NYHA 
class, Type D personality remained a significant predictor of inadequate consultation 
behaviour at follow-up (OR=1.80). Type D patients were at a near to 2-fold increased 
risk of failing to consult for their CHF symptoms compared with non-Type D patients. 
Besides Type D personality, time since diagnosis significantly predicted inadequate 
consultation behaviour, with patients diagnosed with CHF for a longer period being 
at an increased risk (p=.03). None of the other variables was related to consultation 
behaviour at 6-month follow-up (Table 3). 

When using the total score of the EHFScBS as an outcome measure, a trend 
was found for Type D personality to predict impaired self-management in univariable 
(OR=1.64, 95%CI [0.95-.2.83], p=.07) and multivariable analysis (OR=1.61, 95%CI 
[0.92-2.80], p=.10). Socio-demographic variables and severity of CHF, as measured 
by LVEF and NYHA class, were not significantly related to overall self-management 
at 6-month follow-up (all ps>.05).

Table 3. Predictors of inadequate consultation behaviour and impaired health status 
at 6-month follow-up (multivariable analysis)

Inadequate consultation behaviour Impaired health status 

OR 95%CI p OR 95%CI p

Type D personality 1.80 1.03-3.16 .04* 3.61 1.93-6.74 <.001**

Male sex 1.04 0.62-1.76 .88 0.73 0.42-1.27 .26

Age 1.00 0.98-1.02 .99 1.01 0.98-1.03 .68

Having no partner 1.35 0.80-2.27 .26 1.05 0.60-1.83 .87

Lower educational level 0.99 0.51-1.90 .96 0.65 0.32-1.30 .22

LVEF 1.01 0.97-1.04 .71 1.03 0.99-1.07 .13

NYHA class III-IV 1.18 0.73-1.92 .50 2.83 1.17-4.71 <.001**

Ischemic aetiology 0.97 0.61-1.54 .89 1.27 0.77-2.07 .35

Time since diagnosis in years 1.07 1.01-1.14 .03* 0.96 0.90-1.03 .25

LVEF=left ventricular ejection fraction; NYHA=New York Heart Association functional class.
* p<.05 ** p<.001
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Type D personality as a predictor of impaired health status
In univariable analysis, Type D personality predicted impaired health status at 6-
month follow-up (OR=4.04, 95%CI [2.21-7.39], p<.001). After controlling for previ-
ously mentioned confounders, Type D personality remained a predictor of impaired 
health status at 6-month follow-up (OR=3.61). In addition, NYHA class also inde-
pendently predicted impaired health status (p<.001) (Table 3). 

Inadequate consultation behaviour was significantly associated with impaired 
health status in univariable analysis (OR=1.91, 95%CI [1.22-2.99], p=.005), and af-
ter adjusting for all covariates and Type D personality (OR=1.80, 95%CI [1.11-2.94], 
p=.02). 

Total self-management was not associated with impaired health status in 
univariable and multivariable analysis (OR=1.19), 95%CI [.77-1.87], p=.43 and 
OR=1.07, 95%CI [.66-1.73], p=.78, respectively).

CHF patients at increased risk for impaired health status 
CHF patients who were classified as Type D and simultaneously displayed inadequate 
consultation behaviour were considered to be at high risk for reporting impaired 
health status at 6-month follow-up. Therefore, in post-hoc analysis, patients with a 
Type D personality who displayed inadequate consultation behaviour were compared 
to three other patient groups (i.e., non-Type D and adequate consultation behaviour 
(=reference group), non-Type D and inadequate consultation behaviour, and Type 
D and adequate consultation behaviour). Logistic regression analysis showed that 
Type D patients displaying inadequate consultation behaviour were at increased risk 
for impaired health status while failing to consult in univariable analyses (OR=6.93, 
95%CI [2.97-16.18], p<.001), and after controlling for confounders (OR=6.06, 
95%CI [2.53-14.52], p<.001). Hence, patients with a Type D personality who fail to 
consult for their CHF symptoms were at a more than 6-fold increased risk of report-
ing impaired health status as compared to patients without a Type D personality 
and displaying adequate consultation behaviour (Figure 2). The two other patient 
groups, i.e., Type D patients who display adequate consultation behaviour and non-
Type D’s who display inadequate consultation behaviour, were also at a significantly 
increased risk for reporting impaired health status as compared to the reference 
group (non-Type Ds with adequate consultation behaviour) in multivariable analy-
ses (OR=1.80, 95%CI [1.05-3.10], and OR=3.50, 95%CI [1.41-8.65], respectively). 
However, these risks were considerable lower.

In addition, Type D patients who displayed inadequate consultation behaviour 
and Type D patients who displayed adequate consultation behaviour were compared 
to non-Type D patients who displayed inadequate consultation behaviour on reports 
of impaired health status. Of Type D patients, 75.0% reported impaired health sta-
tus, whereas 49.5% of non-Type D patients who displayed inadequate consulta-
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tion behaviour reported impaired health status. Both univariable and multivariable 
analysis showed that Type D patients were at a significant increased risk of reporting 
impaired health status in comparison with non-Type D patients who displayed inade-
quate consultation behaviour (OR=3.06, 95%CI [1.57-5.93], p=.001, and OR=2.57, 
95%CI [1.28-5.14], p=.008, respectively).

Figure 2. Percentage of CHF patients reporting impaired health status stratified by 
Type D personality and consultation behavioura

a multivariable analyses, adjusted for gender, age, marital status, educational level, LVEF, NYHA class, 
aetiology of CHF, and time since diagnosis.
* Reference group. 

Discussion
To the best of our knowledge, this is the first prospective study that reported on the 
relationship between Type D personality, inadequate consultation behaviour, and 
impaired health status in CHF patients. We found Type D patients to be at an almost 
2-fold risk for failing to consult for CHF symptoms. In addition, Type D personality in-
dependently predicted impaired health status at 6-month follow-up, and inadequate 
consultation behaviour was independently associated with impaired health status, 
also after controlling for Type D personality. Type D patients who fail to consult for 
their CHF symptoms were at a 6-fold increased risk of experiencing impaired health 
status compared to the reference group of non-Type D patients who displayed ad-
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equate consultation behaviour. 
The findings of the present study are in line with studies focussing on the 

detrimental effects of Type D personality on health status in cardiac patients (e.g., 
[25-27]). Health status is an important patient-centred outcome in cardiovascular 
research, as previously indicated by Krumholz and colleagues [28]. Furthermore, im-
paired health status has been shown to independently predict mortality [29,30] and 
generally CHF patients prefer improved health status over prolonged survival [31]. 
The results of the current study showed that inadequate consultation behaviour is 
an independent associate of impaired health status. Hence, future studies need to 
corroborate this failure to consult, as consultation behaviour is of importance in 
health care related costs.

Although another study pointed out that Type D CHF patients were at in-
creased risk for inadequate consultation behaviour, despite the fact that they experi-
enced their cardiac symptoms as worrisome [18], no studies examined the relations 
between consultation behaviour, health status, and Type D personality. The current 
study confirms that consultation behaviour is a specific component of self-manage-
ment in CHF, the increased risk of Type D patients for displaying inadequate consul-
tation behaviour, and elaborates on these previous findings by linking inadequate 
consultation behaviour to impaired health status. 

Knowing which mechanisms might be at play in the relationship between 
psychological risk factors and impaired health outcomes provides opportunities for 
the design of interventions for patients with a Type D personality. Improving Type 
D patients’ self-management and consultation behaviour may improve their health 
status. Interventions aimed at improving self-management in CHF, such as educa-
tion on compliance and life style changes [32,33] can also be used in the context 
of Type D personality. Other behavioural mechanisms, such as physical (in)activity, 
health-related behaviours, and adherence to medication and clinical advice should 
be identified. For instance, a recent study pointed out that healthy Type D’s per-
formed significantly fewer health-related behaviours [34]. Up to now, physiological 
pathways linking Type D personality to health outcome are also largely unknown. 
Some studies have shown that Type D personality is associated with increased im-
mune activation [35], autonomic imbalance [36], and an elevated cortisol awaking 
response [37] in cardiac patients. 

As denoted by Kennedy and colleagues, interventions on enhancing self care 
in chronic disease should not only focus on patient factors, but should also incor-
porate the professional level as well as the structure of health care [38]. This im-
plies that future intervention studies not only need to focus on changing the Type 
D patients’ self-management abilities, but improved outcome might also require 
changes in communication styles of health care professionals and the organisation 
of health care. Especially for Type D patients, changes in communication by health 
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care professionals could be beneficial as these patients tend to consciously inhibit 
their feelings, worries, and thoughts, because they fear rejection or disapproval by 
their doctor or nurse. The structure of health care might be differently arranged by, 
for instance, making more frequent appointments for Type D patients, as they are 
not likely to consult for their CHF symptoms. 

Some limitations of this study must be acknowledged. First, we used self-re-
port questionnaires to assess psychological constructs. However, we used validated 
and reliable questionnaires to assess Type D personality [9], consultation behaviour 
[18], and health status [23,24]. Furthermore, a sampling bias in patient selection 
might have occurred, as patients were approached by their cardiologist or heart 
failure nurse. Third, we did not test a full mediation model, as both consultation be-
haviour and health-status were assessed at 6-month follow-up. However, the use of 
a prospective design and the sample size can be regarded as strengths of the study. 

In conclusion, the current study confirmed that Type D CHF patients are at 
increased risk for failing to consult for their CHF symptoms, as shown previously 
[18]. In addition, we demonstrated that the relationship between Type D personality 
and impaired health status might be partly explained by inadequate consultation 
behaviour. Type D patients who fail to consult for their symptoms were at a six-fold 
increased risk of experiencing impaired health status compared to patients without 
a Type D personality and displaying adequate consultation behaviour. These findings 
could contribute to the design and implementation of clinical trials targeting at re-
ducing the toxic effects of Type D personality on health outcomes. 
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CHAPTER 10

Type D personality independently predicts decreased 

haemoglobin levels in the context of the cardio-renal 

anaemia syndrome in chronic heart failure
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Abstract 
Background: Anaemia is a common comorbidity in CHF, that may be instigated by 
multiple factors, including psychological stress. Type D (‘distressed’) personality is a 
risk marker for poor cardiac prognosis, and anaemia may be a candidate mecha-
nism responsible for the adverse prognosis in Type D CHF patients. To examine the 
influence of Type D personality on haemoglobin (Hb) levels at 12-month follow-up, 
alongside other important factors in the cardio-renal anaemia triad, i.e., kidney dys-
function, sex, and NYHA class. 
Method: Plasma levels of Hb and creatinin were assessed in 264 CHF patients at 
baseline and at 12-month follow-up. Kidney dysfunction was determined by calcu-
lating the glomerular filtration rate (GFR) of creatinin. Anaemia was defined accord-
ing to WHO guidelines. 
Results: The presence of the cardio-renal anaemia triad was confirmed by demon-
strating significant relations between Hb and GFRcreat (r=.24; p<.001), and signifi-
cantly higher NYHA class in anaemic patients (X2=8.03, p=.005). Within patients, 
Hb levels (rintra-class=.51, p<.001) and kidney function (rintra-class=.85, p<.001) were 
relatively stable over 12-months. Hb levels were lowest in female Type D patients 
(M=7.96 mmol/L, SD=0.99), and highest in male non-Type D patients (M=8.99 
mmol/L, SD=0.87). Multivariable regression analysis showed that Type D personality 
(β=-.11; t=-2.01, p<.05) was an independent predictor of Hb levels at 12-month 
follow-up, alongside kidney dysfunction (β=-.27; t=-4.86, p<.001), sex (β=-.32;  
t=-5.90, p<.001), and NYHA class (β=-.15; t=-2.73, p<.01).
Conclusion: Type D CHF patients are characterised by an increased anaemic state at 
12-month follow-up. Whether these patients are also at increased risk of mortality 
is subject to further studies.  
 

Aline Pelle Boek binnenwerk.indb172   172 3-8-2009   20:54:33



173Type D and anaemia

Introduction
Anaemia is a common comorbidity in chronic heart failure (CHF) [1-3], that is more 
prevalent with increasing New York Heart Association functional class (NYHA) [4,5], 
and is associated with more frequent hospitalisation [6] and mortality [2,3,7]. Its 
incidence and severity increases with progression of chronic kidney dysfunction, a 
common comorbidity of CHF [8]. To complete the circle, anaemia, again, is associ-
ated with more rapid progression of kidney disease in CHF [9]. 

There are several triggers of anaemia in CHF patients [10], including kidney 
dysfunction and increased levels of inflammatory markers. Kidney dysfunction may 
lead to a decrease in erythropoietin levels, and a subsequent decrease in bone mar-
row erythrocyte production [10]. Elevated levels of pro-inflammatory cytokines such 
as IL-6 and TNF-α may also inhibit haematopoietic proliferation [11], and thus in-
crease anaemia [12]. In patients with a normal kidney function, a potent factor in 
the development of anaemia is haemodilution due to the increased plasma volume, 
a hallmark of CHF [13]. Clinical studies have shown that treatment with erythropoi-
etin (e.g., [14]), or novel human recombinant erythropoietin analogue Darbepoetin 
α [15] has beneficial effects on both anaemia and left ventricular function. Darbe-
poetin α also was found to significantly reduce circulating inflammatory marker IL-6 
in CHF patients with anaemia [16]. A recent meta-analysis concluded that treating 
anaemia in chronic heart failure patients with erythropoiesis stimulating proteins 
(ESP) had a beneficial effect on rehospitalisation, and did not affect the incidence 
of hypertension or venous thrombosis in these patients. In addition, mortality was 
unaffected by the anaemia treatment [17].

Animal research demonstrated that, in addition to the physiological mecha-
nisms described above, psychological stress may also promote anaemia. In rodents, 
acute psychological stress was able to significantly decrease blood and bone mar-
row iron, as well as significantly inhibit erythropoiesis [18,19], while chronic stress 
has been associated with even lower plasma iron levels [19]. In humans, there is 
also a link between anaemia and psychological factors, as a recent studies showed 
that treatment with erythropoietin analogues improved quality of life and decreased 
depressive symptoms in anaemic CHF patients [20] and in anaemic cancer patients 
[21]. 

The distressed, or Type D, personality (i.e., the stable tendency to experience 
negative emotions and to inhibit self-expression) [22], has been shown to independ-
ently predict impaired health outcomes [23,24] and increased mortality in CHF [25]. 
Moreover, Type D personality has been related to increased levels of pro-inflamma-
tory and decreased levels of anti-inflammatory cytokines in CHF patients [26,27]. 
Inflammation is known to negatively affect the haematopoietic system, and haemo-
globin balance [28].
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The purpose of this longitudinal study was therefore to test the hypothesis 
that CHF patients with a Type D personality may have decreased haemoglobin levels 
and greater incidence of anaemia compared to non-Type D patients. 

Methods
Participants and procedure
The total sample comprised 318 consecutive CHF outpatients (response rate=77%) 
recruited between October 2003 and June 2007 from the St. Elisabeth Hospital 
and the TweeSteden Hospital, two teaching hospitals in Tilburg and Waalwijk, The 
Netherlands. Inclusion criteria consisted of left ventricular ejection fraction (LVEF) 
≤ 40%; age ≤ 80 years; NYHA class I-III; no hospital admissions in the month prior 
to inclusion, and stable on oral medication during one month prior to inclusion. 
Patients were excluded in case of other life-threatening comorbidities (e.g., cancer); 
presence of evident cognitive impairments; psychiatric comorbidity (except for mood 
disorders); insufficient understanding of the Dutch language, or signs of acute infec-
tion. The mean age of the total sample was 65.9±9.9 years with 74.8% of patients 
being male. 

All patients were treated according to the most recent ESC guidelines for the 
treatment of CHF [29]. Patients were approached for participation by their treating 
cardiologist or specialised heart failure nurse. At baseline, patients were asked to fill 
out a questionnaire to assess socio-demographic variables and Type D personality 
at home. Questionnaires were returned in a stamped, self-addressed envelope. All 
questionnaires were checked for completeness, and in case of missing items, par-
ticipants were contacted by phone or by mail, in order to obtain answers on missing 
items. If patients did not return the questionnaire within two weeks, they received 
a reminder telephone call or a letter. At two occasions (at baseline and at 12-month 
follow-up) blood samples were collected to determine creatinin levels to assess the 
extent of renal dysfunction, and haemoglobin levels to identify anaemic patients. 
The study protocol was approved by the ethics committees of the participating hos-
pitals, and was conducted according to the Helsinki Declaration. All patients pro-
vided written informed consent. 

Measures 
Socio-demographics and clinical variables
Socio-demographics were assessed by means of purpose-designed questions in 
the survey, and included gender, age, educational level, and marital status. Clinical 
variables were obtained from the patients’ medical records and comprised current 
smoking, body mass index (BMI), LVEF, NYHA, CHF aetiology, time since diagno-
sis, cardiac history (i.e., previous myocardial infarction (MI), coronary artery bypass 
grafting (CABG), or percutaneous coronary intervention (PCI)), implantation of an 
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implantable cardioverter defibrillator (ICD) or pacemaker, and comorbidities (i.e., 
history of stroke or transient ischemic attack, chronic obstructive pulmonary disease 
(COPD), diabetes, hypercholesterolemia, hypertension, peripheral arterial disease 
(PAD), and gastro-intestinal comorbidities). Finally, information on prescribed medi-
cations was collected (i.e., diuretics, spironolactone, ACE-inhibitors, angiotensin-II 
receptor blockers, beta-blockers, calcium-antagonists, aspirin, and statins).

Biomedical markers
Haemoglobin (Hb) and creatinin levels were determined in plasma using the Siemens 
ADVIA 120 Haematology system (Hb) and the Siemens ADVIA 1650 Clinical chem-
istry system (creatinin) in the hospitals’ central Clinical chemistry & Haematology 
laboratory. World Health Organisation (WHO) guidelines indicate that Hb levels of 
≤12g/dL (7.5 mmol/L) for women and <13g/dL (8.1 mmol/L) for men are indicative 
of anaemia. However, results of a recent meta-analysis revealed that the foremost 
source of heterogeneity in reported prevalence across studies results from the defini-
tion of anaemia [7]. Since, in addition, there is no clear and standardised definition 
of anaemia in CHF patients, for the current analyses Hb levels were used instead of 
anaemia diagnosis. 

Creatinin levels were used to evaluate the extent of kidney dysfunction.  The 
MDRD-equation was used to compute the glomerular filtration rate of creatinin 
(GFRcreat) (30). Following the K-DOQI-guidelines, kidney dysfunction was defined as 
a GFRcreat<60mL/min per 1.73m2 [31]. 

Type D personality
At baseline, the Ds14 was used to assess Type D personality [22]. This 14-item meas-
ure consists of 2 subscales, Negative Affectivity (NA) and Social Inhibition (SI), both 
comprising 7 items. Items are answered on a 5-point Likert scale, ranging from 0 
(‘false’) to 4 (‘true’). A standardised cut-off score ≥10 on both subscales is used to 
classify individuals with a Type D personality [22]. The cut-off score of ≥10 for both 
subscales has been confirmed as being most optimal, by means of Item Response 
Theory [32]. A previous study further showed that the interaction between NA and 
SI predicted poor prognosis following coronary intervention, and not the presence 
of NA alone [33]. The NA and SI subscales are internally consistent (Cronbach’s 
α=.88/.86), are stable over a three-month period (r=.82/.72), and independent of 
health status [22]. Type D personality has also been shown to be stable over an 18-
month period and not confounded by indices of somatic disease, including LVEF 
[34,35].
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Statistical analyses
Sample characteristics
Discrete variables were compared with Chi-square tests and with Fischer’s exact test 
when appropriate. Student’s t-tests for independent samples were used to compare 
continuous variables. Educational level (primary vs. secondary or higher), marital 
status (single vs. having a partner), and NYHA class (I/II vs. III) were dichotomised. 
Haemoglobin levels and GFR rates were checked for outliers (M±3 SD) which were 
excluded from further analyses (2 values were made missing for haemoglobin at the 
12-month follow-up assessment, while 5 values were made missing for creatinine 
both at baseline and at 12-month follow-up). Skewness was acceptable for both 
markers, and transformations were not required. At baseline data were present for 
254 patients (due to missing data for Hb (n=54) and creatinin (n=26), for which 16 
patients did not have values for both). The regression analyses were based on 264 
patients, due to missing information on Type D status (n=6) or haemoglobin levels 
(including outliers) at 12-month follow-up (n=49).

Cardio-renal-anaemia triad
The cardio-renal anaemia triad was explored at inclusion by correlating Hb levels, 
GFRcreat, and NYHA class. Gender was included as a covariate using the partial cor-
relations procedure. In addition, the WHO diagnostic criterion for anaemia was used 
to determine the prevalence of anaemia at baseline. Student’s t-tests were used to 
assess differences in GFRcreat and haemoglobin levels in anaemic vs. non-anaemic 
patients. Chi-square tests were used to assess co-occurrence of renal dysfunction 
(GFRcreat<60mL/min per 1.73m2), NYHA class, and anaemia diagnosis. One-way ran-
dom effects intra-class correlations were calculated for Hb and GFRcreat over the 12-
month study period to assess within-person stability of these markers.

Type D personality as a determinant of haemoglobin levels at 12 month follow-up
To investigate Type D personality as a determinant of haemoglobin levels at the 12-
month follow-up assessment, univariable linear regression analysis was used. Then, 
a multivariable regression model was tested, including kidney dysfunction and NYHA 
class (both characteristics of the cardio-renal anaemia syndrome [36]), to determine 
independency of Type D personality relative to these measures. As gender is an es-
tablished confounder of anaemia [37], it was included as a covariate in the multivari-
able regression analysis as well. In addition, any variable causing significant group 
differences for Type D at baseline was included as covariate. We choose specifically 
not to control for baseline Hb levels because, since this would be overcorrecting the 
regression model, as Hb levels are strongly correlated over time.

Statistical analyses were performed using SPSS for Windows 16.0 (SPSS Inc. 
Chicago, Illinois, USA). All tests were two-tailed and α-level of .05 was used to indi-
cate statistical significance.

Aline Pelle Boek binnenwerk.indb176   176 3-8-2009   20:54:33



177Type D and anaemia

Table 1. Sample characteristics stratified by Type D personalitya

Total
(n=312)

Type D
(n=64)

non-Type D
(n=248)

p

Demographics
Male sex 75.3 (235) 71.9 (46) 76.2 (189) .47
Age (yrs), mean (SD) 65.9 (9.9) 67.2 (10.4) 65.5 (9.8) .25
Living without a partner 25.6 (80) 29.7 (19) 24.6 (61) .41

Clinical characteristics
BMI (kg/m2)b 27.9 (5.0) 28.0 (5.5) 27.9 (4.9) .89
Smoking 22.8 (71) 15.6 (10) 24.6 (61) .13
Hypertension 35.6 (111) 37.5 (24) 35.1 (87) .72
Hypercholesterolemia 54.8 (171) 57.8 (37) 54.0 (134) .59
Diabetes 23.7 (74) 26.6 (17) 23.0 (57) .55
Ischemic aetiologyb 58.1 (180) 53.2 (33) 59.3 (147) .39
LVEF, mean (SD) 31.7 (6.7) 32.2 (6.3) 31.6 (6.8) .53
NYHA class IIIc 31.7 (99) 35.9 (23) 30.6 (76) .42
Time since diagnosis (yrs), mean (SD)b 7.2 (4.5) 7.7 (5.2) 7.0 (4.2) .23

Interventions
PCI 16.0 (50) 15.6 (10) 16.1 (40) .92
CABG 26.9 (84) 29.7 (19) 26.2 (65) .58
Pacemakerd 12.5 (39) 12.5 (8) 12.5 (31) .99

Medications
Diureticse 
  Lisdiuretics only 62.2 (194) 76.6 (49) 58.5 (145) .06
  Thiazides only 3.2 (10) 1.6 (1) 3.6 (9)
  Combined ** 6.1 (19) 4.7 (3) 6.5 (16)
Beta-blockers 66.5 (206) 68.3 (43) 66.0 (163) .73
ACE-inhibitors 71.8 (224) 75.0 (48) 71.0 (176) .52
ARB 19.9 (62) 21.9 (14) 19.4 (48) .65
Digoxin 25.3 (79) 32.8 (21) 23.4 (58) .12
Calcium-antagonists 13.5 (42) 25.0 (16) 10.5 (26) .002*
Oral anticoagulants 47.4 (148) 40.6 (26) 49.2 (122) .22
Aspirin 38.1 (93) 40.6 (26) 37.5 (93) .65
Statins 53.5 (167) 53.1 (34) 53.6 (133) .94
Psychotropic medication 13.8 (43) 18.8 (12) 12.5 (31) .20

a Results are presented as % (n), unless otherwise stated. 
b Due to missing data for 2-23 patients, analyses were conducted on available data.
c NYHA class III versus NYHA class I-II.
d Either single, biventricular pacemaker or implantable cardioverter device.
e 28.1% of patients were not prescribed diuretics. Some patients were prescribed a combination of 
potassium sparing diuretics and lisdiuretics (n=12, 3.6%).
ARB=angiotensin-II receptor blockers; BMI=body mass index; CABG=coronary artery bypass graft-
ing; LVEF=left ventricular ejection fraction; NYHA= New York Heart Association functional class; 
PCI=percutaneous coronary intervention. 
* p<.01
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Results
Patient characteristics
The prevalence of Type D personality was 20.5%. On average, the patients were di-
agnosed with heart failure 7.5±4.5 years ago. CHF patients with Type D personality 
did not differ significantly from non-Type D patients on demographics, biomedical 
risk factors, disease characteristics, cardiovascular interventions, or prescribed medi-
cations, except for the prescription of calcium-antagonists which was prescribed 
more often in Type D patients. Patient characteristics stratified by Type D personality 
are displayed in Table 1. 

In addition, there were no significant differences in the prevalence of cer-
ebrovascular accidents (overall prevalence 8.8%; p=.21), transient ischemic attacks 
(overall prevalence 9.1%; p=.39), peripheral arterial disease (overall prevalence 
16.4%; p=.94), COPD (overall prevalence 14.2%; p=.96), liver disease (overall prev-
alence 4.4%; p=.93) or gastrointestinal disease (overall prevalence 6.9%; p=.06, 
with 12.5% vs. 5.6% slightly more prevalent in Type Ds). 
 
Cardio-renal-anaemia triad
According to WHO criteria, the prevalence of anaemia was 13.2% in women, and 
16.8% in men in this sample. Anaemic CHF patients had a significantly decreased 
GFRcreat levels compared to non-anaemic CHF patients (t=2.62, p<.01; see Table 2). 
Partial correlations (controlled for sex) showed that haemoglobin levels were signifi-
cantly associated with GFRcreat (r=.24, p<.001). There was also a significant trend for 
NYHA class (r=-.12, p=.06), indicating that lower haemoglobin levels co-occur with 
poorer cardiac functional status, and decreased kidney function. 

Anaemia was significantly associated with higher NYHA class (X2=8.03, 
p=.005), and a trend was shown for the association with kidney dysfunction 
(X2=2.65, p=.10). Within-person variability in Hb levels (rintra-class=.51, p<.001) and 
GFRcreat (rintra-class=.85, p<.001) assessed over the 12-month period was low. 

Table 2. Kidney and renal function stratified by anaemiaa

Anaemic  
(n=42)

Non-anaemic  
(n=222)

t p

GFRcreat 62.83±18.66 71.82±19.71 2.62 .009*

Haemoglobin (mmol/L) 7.39± .47 8.96± .71 18.78 <.001**

a Results are presented as mean±SD.
GFRcreat=glomerular filtration rate of creatinin.
* p<.01 **p<.001
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Type D personality as a determinant of haemoglobin levels at 12-month 
follow-up
Figure 1 displays the mean levels of Hb, stratified by Type D personality and sex. 
Notably, Hb levels at 12-month follow-up were quite low in general, between 7.96 
mmol/L (SD=0.99; female Type D patients) and 8.99 mmol/L (SD=0.87; male non-
Type D patients). Univariable regression analysis showed that Type D personality 
was significantly associated with lower haemoglobin levels at 12-month follow-up  
(β=-.14; t=-2.28, p=.02). 

In multivariable regression analysis, Type D personality remained an independ-
ent determinant of decreased Hb levels at 12-month follow-up. In addition, kidney 
dysfunction, sex, and NYHA class were determinants of haemoglobin levels at 12-
month follow-up. In contrast, calcium-antagonists were not associated with haemo-
globin levels at follow-up (see Table 3). Thus, patients with a Type D personality, a 
higher NYHA class, and kidney dysfunction were at risk of lower haemoglobin levels 
at 12-month follow-up, after adjustment for sex. 

Figure 1. Mean haemoglobin levels at 12-month follow-up stratified by Type D 
personality and sex

Note: error bars represent one SEM.
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Table 3. Independent predictors of haemoglobin levels at 12-month follow-up

Standardised β t p

Type D personality -.11 -2.01 .046*

Female sex -.32 -5.90 <.001***

NYHA class -.15 -2.73 .007**

Kidney dysfunction -.27 -4.86 <.001***

Calcium-antagonists -.08 -1.50 .136

NYHA=New York Heart Association functional class.
* p<.05 **p<.01 ***p<.001

Discussion
This observational cohort study demonstrated that in CHF patients, Type D person-
ality is an independent predictor of decreased Hb levels assessed at 12-month fol-
low-up, along with kidney dysfunction, sex, and NYHA class. These results build on 
previous findings in rodents relating psychological stress to plasma iron deficiency 
and diminished erythropoiesis [18], and on findings in one clinical study showing a 
beneficial effect of erythropoietin analogue Darbepoetin α on depressive symptoms 
in CHF patients [20]. The present  findings are in line with studies in patients with 
cancer [21,38], or chronic obstructive pulmonary disease [39], and in community-
dwelling elderly populations [40,41]. These studies have shown that anaemia or a 
decreased haemoglobin level was associated with depressed mood and diminished 
quality of life. Interestingly, treatment of anaemia has been associated with improve-
ment of quality of life and depressed mood [21]. 

The current study underscores the clinical relevance of anaemia in CHF.  
Nevertheless, in clinical practice anaemia is poorly treated. Since CHF with comorbid 
anaemia is associated with increased mortality, and correction of anaemia might 
prevent impaired outcome [42,43], close monitoring and targeting of haemoglob-
in levels might be a promising avenue for improving clinical outcome. Some trials  
(CREATE, CHOIR) have reported that in the presence of renal failure, increasing the 
level of haemoglobin may have several deleterious side-effects, such as vasoconstric-
tion and venous thrombosis that may challenge the benefit of anaemia correction 
in CHF [44,45]. It is difficult to extrapolate these results to heart failure patients as 
these trials mainly focussed on renal failure and only a part of the trial participants 
had chronic heart failure [17]. A recent meta-analysis analysed the effects of ESP-
treatment for anaemia in chronic heart failure patients and concluded that treat-
ment did not induce these side effects (hypertension, venous thrombosis), nor did it 
induce more adverse events or alter mortality. Renal function in these studies was, 
however, on average better than in the CREATE and CHOIR trials [17]. 
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A previous study in anaemic cancer patients stressed the importance of as-
sessing psychological factors, as depressed mood and poor quality of life impinged 
on the effectiveness of erythropoietin alpha therapy to reduce anaemia. The present 
study also supports previous recommendations on screening for psychological fac-
tors in order to obtain a fuller understanding of CHF [46]; i.e., patients with a Type 
D personality were at increased risk for lower levels of haemoglobin. Hence, from a 
clinical point of view, screening for Type D personality might contribute to the identi-
fication of CHF patients at increased risk for adverse health outcomes. Because Type 
D CHF patients are at increased risk of anaemia, and because treatment of anaemia 
may be beneficial in CHF, identification of patients with a Type D personality may be 
indicated in the clinical care of CHF, although the delicate balance between renal 
dysfunction and haemoglobin increase with regard to increased risk of adverse out-
come must be considered as well. 

One of the mechanisms through which Type D personality might affect hae-
moglobin levels and anaemia involves inflammatory activation. CHF patients with 
Type D personality are characterised by increased levels of pro-inflammatory cy-
tokines TNF-α and IL-6 [27], and an imbalance between pro- and anti-inflammatory 
(i.e., IL-10) cytokines [47]. The pro-inflammatory state is an essential component 
of anaemia of chronic disease [48], as research shows that TNF-α and IL-6 inhibit 
erythropoietin production in the kidney [49], as well as the proliferation of bone 
marrow erythroid progenitor cells [50]. In addition, IL-6 causes iron absorption to be 
inhibited as well as the release of iron from body stores [51]. 

The results of the current study should be interpreted with appropriate cau-
tion. CHF patients are characterised by multimorbidity and polypharmacy. In our 
study this seems to be slightly more pronounced for some biomedical variables, al-
though not significant, in Type D patients. It may be that these variables have small, 
additive effects, together affecting disease severity and anaemia. However, the fact 
that Type D personality showed an independent association in addition to disease 
severity measures, such as NYHA class and kidney dysfunction, strengthens our hy-
pothesis that the effect of psychological stress is of significant added value, despite 
the biomedical state. Furthermore, although our study design was longitudinal, no 
final conclusions may be drawn regarding causality, as we did not conduct a control-
led experiment.

Concluding, Type D personality independently predicted an increased anae-
mic state at 12-month follow-up, after adjustment for kidney dysfunction, sex, and 
NYHA class. This finding may have clinical implications, as screening for Type D 
personality might identify those CHF patients at increased risk of poor prognosis. 
Future research needs to examine whether ESPs may provide a safe treatment of 
anaemia in CHF and may improve cardio-renal functioning in CHF patients with a 
Type D personality. 
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CHAPTER 11

The relationship between Type D personality and chronic 

heart failure is not confounded by disease severity as 

assessed by BNP*

Pelle AJ, Van den Broek KC, Szabó BM, Kupper N.

*based on: Pelle et al., The relationship between Type D personality and chronic heart failure 

is not confounded by disease severity as assessed by BNP. Int J Cardiol; in press.
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Abstract
Background: Brain natriuretic peptide (BNP) has been shown to be indicative of dis-
ease severity in chronic heart failure (CHF), and is a determinant of impaired clinical 
outcomes, like mortality and rehospitalisation. Psychological factors, like Type D per-
sonality (i.e., the tendency to experience negative emotions and to inhibit emotional 
distress) have been linked to impaired health outcomes. However, criticism on the 
role of psychological factors in cardiac disease has postulated that such constructs 
might be confounded by disease severity. In this study we examined whether Type D 
personality is associated with BNP levels in CHF patients.
Method: Consecutive CHF outpatients (n=202) completed the DS14 to assess Type 
D personality. Blood samples were drawn and BNP levels were determined. Addi-
tional demographical and clinical information was collected.
Results: No differences were found with respect to logBNP levels for Type D and 
non-Type D patients (t(200)=-1.03, p=.30). After adjusting for demographics and 
clinical confounders, Type D personality remained unassociated with logBNP levels 
(β=.04, p=.55), whereas older age (β=.27, p<.001), being prescribed beta-blockers 
(β=.15, p=.02), lower left ventricular ejection fraction (β=-.38, p<.0001), and kidney 
dysfunction (β=.17, p=.01) were associated with logBNP.
Conclusion: In CHF outpatients, Type D personality was not associated with BNP, 
an established marker of disease severity, whereas clinical variables were associated 
with BNP. These findings oppose the suggestion that Type D personality is confound-
ed by indicators of disease severity. 
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Introduction
Brain natriuretic peptide (BNP) is a circulating peptide hormone that is produced 
merely within the cardiac ventricles in response to ventricular stretch and pressure 
overload as well as neurohormonal stimulation, making it a sensitive, diagnostic 
marker for heart failure. In chronic heart failure (CHF), BNP has been shown to be 
indicative of disease severity, as increased BNP has been associated with decreased 
left ventricular ejection fraction (LVEF) [1,2] and higher New York Heart Association 
(NYHA) functional class, [3]. Increased levels of BNP have also been associated with 
impaired clinical outcomes, like morbidity, mortality, and rehospitalisation in CHF 
[4-7]. 

During recent years, psychological factors, like depression, have received 
growing interest in cardiovascular medicine [8], and have been linked to impaired 
health outcomes [9]. However, criticism on the role of psychological factors in car-
diovascular disease has suggested that psychological constructs may be confounded 
by disease severity [10,11]. Consequently, such confounding might serve as an al-
ternative explanation for the previously reported associations between psychological 
factors and health outcomes in cardiac disease. 

One psychological risk factor for impaired health outcomes in cardiac disease 
is Type D personality, or the ‘distressed’ personality, which is characterised by the 
combined tendency to experience negative emotions and to inhibit the expression 
of emotional distress [12]. Growing evidence suggests that in CHF, Type D personal-
ity is a determinant for mortality and rehospitalisation [13,14], but also for impaired 
health status [15]. With respect to the issue of confounding of Type D personality, 
one study specifically focussed on the relationship between Type D and LVEF, an 
index of disease severity, in post-MI patients and, found no association with Type D 
personality [11]. Other cohort studies in CHF patients also have reported no differ-
ences in LVEF between Type D and non-Type D patients (e.g., [15-17]). In addition, 
these latter studies reported an increased prevalence of NYHA class III/IV in Type D 
patients, but this did not affect the relation between Type D and outcome variables 
[15-17]. Above mentioned studies, however, did not include sensitive biomedical 
markers of disease severity, like BNP. 

Hence, the objective of the current study was to further examine the associa-
tions between Type D personality, its subcomponents negative affectivity and social 
inhibition, and disease severity, as assessed by BNP, in a sample of CHF outpatients.

Method
Participants and procedure
The sample comprised 338 consecutive CHF outpatients recruited between June 
2006 and December 2008 from the St. Elisabeth Hospital, Tilburg, The Netherlands. 
Inclusion criteria consisted of (1) LVEF ≤ 40%, (2) age ≤ 80 years, (3) NYHA class 
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I-III (4) no hospital admissions in the month prior to inclusion, and (5) stable on 
oral medication during at least one month. Patients were excluded in case of other 
life-threatening comorbidities (e.g., cancer), presence of evident cognitive impair-
ments, psychiatric comorbidity (except for mood disorders), and/or insufficient un-
derstanding of Dutch language. Of the 338 patients, 99 initially refused to partici-
pate (response rate=71.0%). A flow-chart of patient selection is provided in Figure 
1. Final analyses were based on 202 patients. The mean age of the total sample was 
67.0±8.8 years with 159 patients (78.7%) being men. 

All patients were treated according to the most recent guidelines [18]. Patients 
were approached for participation by their treating cardiologist at their outpatient 
visit to the cardiology clinic. The psychologist contacted patients by telephone within 
two weeks to provide information about aims and study design. Participants were 
asked to fill out a questionnaire to assess socio-demographic variables and Type D

Figure 1. Flow chart of patient selection 

Number of patients approached for participation n=338

Refused to participate n=99

Did not return questionnaire n=19

Deceased between inclusion and return of questionnaire n=2

No blood samples collected n=6

BNP not determined n=5

BNP outliers n=5

Included patients n=202

Aline Pelle Boek binnenwerk.indb190   190 3-8-2009   20:54:36



191Type D and BNP

personality at home. Questionnaires were returned in a stamped and pre-addressed 
envelope. All questionnaires were checked for completeness. If patients did not re-
turn the questionnaire within two weeks, they received a reminder telephone call or 
a letter. In addition, blood samples were drawn within one week after filling out the 
questionnaire to determine levels of BNP and creatinin. The study was approved by 
the medical ethics committee of the St. Elisabeth hospital, and was conducted ac-
cording to the Helsinki Declaration. All patients provided written informed consent. 

Measures
Socio-demographic and clinical variables
Purpose-designed questions in the questionnaire assessed socio-demographics and 
included gender, age, educational level, current smoking, and marital status. Clinical 
variables were obtained from the patients’ medical records and consist of body mass 
index (BMI), LVEF, NYHA functional class, aetiology (ischemic versus non-ischemic), 
time since diagnosis, cardiac history (i.e., previous myocardial infarction (MI), coro-
nary artery bypass grafting (CABG), or percutaneous coronary intervention (PCI)), 
implantation of implantable cardioverter defibrillator (ICD) or pacemaker, and co-
morbidities (i.e., history of stroke or transient ischemic attack, chronic obstructive 
pulmonary disease (COPD), diabetes, hypercholesterolemia, hypertension, periph-
eral arterial disease (PAD), and gastro-intestinal comorbidities). In addition, informa-
tion on prescribed medications was collected from medical records (i.e., diuretics, 
spironolactone, ACE-inhibitors, angiotensin-II receptor blockers, beta-blockers, cal-
cium-antagonists, aspirin, and statins).

In addition to vasodilator effects, BNP also affects the kidneys by increasing 
glomerular filtration rate (GFR) and filtration fraction. As Type D personality is also 
related to poorer kidney functioning [19], we assessed the glomerular filtration rate 
of creatinin clearance (GFRcreat).

Biological markers
Venous blood samples were drawn and centrifuged. BNP levels were determined 
using the ADVIA Centaur machine (Siemens) by means of  chemiluminescent immu-
noassays in the St. Elisabeth hospital’s Clinical Chemistry and Haematology labora-
tory. All measurements were performed using the manufacturers recommendations. 
Although the sensitivity value of the BNP immunoassay kit was 0.58 pmol/L, the 
manufacturer’s reportable range started at 1.4 pmol/L. When values fell below this 
concentration level, values were raised to this latter detection level (n=2). BNP was 
tested for outliers (i.e., > 3 SD from the mean), with outliers being omitted from 
analyses (n=5). Mean non-transformed BNP levels were 55.0±64.9 pmol/L in the 
current sample. Skewness and kurtosis were examined. BNP was not normally dis-
tributed, but positively skewed (skewness statistic=4.35) and peaked (kurtosis sta-
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tistic=25.41). Hence, a logarithm transformation was used to normalise BNP, which 
resulted in a logBNP variable with acceptable skewness and kurtosis (skewness sta-
tistic=0.22 and kurtosis statistic= -0.17, respectively). 

Creatinin levels were determined in plasma using the Siemens ADVIA 1650 
Clinical chemistry system. The MDRD-equation was used to compute GFRcreat [20]. 
Kidney dysfunction was defined according to the K/DOQI guidelines [21] by a  
GFRcreat of <60 ml/min per 1.73m2 at baseline.

Type D personality 
Patients completed the DS14 to assess Type D personality [12]. This 14-item ques-
tionnaire consists of two subscales, Negative Affectivity (NA) and Social Inhibition 
(SI), each comprising 7 items. Items are answered on a 5-point Likert scale, ranging 
from 0 (‘false’) to 4 (‘true’). A standardised cut-off score ≥10 on both subscales is 
used to classify Type D personality [12]. Item Response Theory confirmed that the 
cut-off score of ≥10 for both subscales is the most optimal in samples from the 
general population, hypertensives, and CAD patients [22]. Both subscales (NA and 
SI) are stable over a 3-month period (r=.82 and.72, respectively), have good internal 
validity (Cronbach’s α=.88 and .86, respectively) [12], and are independent of mood 
and health status [11]. Type D personality has been shown to be stable over an 18-
month period [23] .

Statistical analyses
To examine group differences, X2 tests were used for dichotomous variables and 
Students t-test for independent samples for continuous variables. A series of uni-
variable and multivariable linear regression analyses were performed to determine 
associations between BNP and Type D personality, NA, and SI. A priori, we decided 
to include age [2,24], gender [2,24], aetiology (ischemic vs. non-ischemic) [25,26], 
NYHA class [27], lower ejection fraction [28-30], kidney dysfunction [2,29], and 
beta-blockers [30] in multivariable analyses. Statistical analyses were performed us-
ing SPSS for Windows 17.0 (SPSS Inc.) Chicago, Illinois, USA. All tests were two-
tailed and α=.05 was used to indicate statistical significance.

Results 
Demographic and clinical characteristics
Patients who were not included in the final analyses were marginally older (68.8 ver-
sus 67.0 years, t(336)=1.89; p=.06), and had higher scores on social inhibition (11.9 
versus 8.7, t(217)=2.11, p=.04). In addition, excluded patients were more often fe-
male (30.9% versus 21.3%, X2=3.98, p=.05), in a higher NYHA class (22.6% versus 
8.4%, X2=5.84, p=.02), having comorbid kidney dysfunction (75.0% versus 34.7%, 
X2=24.17, p<.0001), and more often being prescribed beta-blockers (78.8% versus 
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65.3%, X2=6.97, p=.008), but less often being prescribed spironolactone (9.6% 
versus 16.8%, X2=3.59, p=.06). No other differences emerged in baseline charac-
teristics.

Table 1. Baseline characteristics for the total sample and stratified by Type D 
personalitya

Total sample
(n=202)

non-Type D
(n=158)

Type D
(n=44)

p

Demographics

Age, mean (SD) 67.0 (8.8) 66.3 (8.9) 69.3 (8.1) .05*

Male sex 78.7 (159) 79.7 (126) 75.0 (33) .50

Clinical characteristics

LVEF, mean (SD) 34.0 (6.4) 33.9 (6.5) 34.4 (5.8) .62

NYHA class III 8.4 (17) 7.6 (12) 11.4 (5) .43

Ischemic aetiology 66.8 (135) 31.0 (49) 40.9 (18) .22

Cardiac history 70.3 (142) 69.6 (110) 72.7 (32) .69

ICD/PM implantation 13.4 (27) 11.4 (18) 20.5 (9) .12

Time since diagnosis (months), mean (SD) 61.6 (54.0) 59.9 (49.6) 67.5 (67.6) .49

Comorbiditiesb 87.1 (176) 87.3 (138) 86.4 (38) .86

Kidney dysfunctionc 34.7 (70) 31.0 (49) 47.7 (21) .04*

BMI, mean (SD) 28.2 (5.3) 28.2 (5.3) 28.0 (5.2) .79

Medications

ACE-inhibitors 57.4 (116) 58.9 (93) 52.3 (23) .43

ARB 32.7 (66) 29.7 (47) 43.2 (19) .09

Aspirin 35.1 (71) 34.8 (55) 36.4 (16) .85

Beta-blockers 65.3 (132) 67.7 (107) 56.8 (25) .18

Calcium-antagonists 16.3 (33) 15.8 (25) 18.2 (8) .71

Diuretics 61.4 (124) 57.6 (91) 75.0 (33) .04*

Spironolactone 16.8 (34) 15.2 (24) 22.7 (10) .24

Statins 69.8 (141) 71.5 (113) 63.6 (28) .31

a Data are presented as % (n), unless otherwise specified.
b Refers to a history of stroke or transient ischemic attack, chronic obstructive pulmonary disease 
(COPD), diabetes, hypercholesterolemia, hypertension, peripheral arterial disease (PAD), and gastro- 
intestinal comorbidities. 
c Was defined as GFRcreat <60 ml/min per 1.73 m2.
ARB=angiotensin-II receptor blockers, BMI=body mass index, ICD=implantable cardioverter defibrillator, 
LVEF=left ventricular ejection fraction, NYHA=New York Heart Association class, PM=pacemaker. 
* p≤.05 
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Sample characteristics are displayed in Table 1. Stratifying by Type D personal-
ity showed that Type Ds were slightly older (p=.05), more often had kidney dysfunc-
tion (p=.04), and were more often prescribed diuretics (p=.04) as compared to non-
Type Ds. No differences were found on indicators of disease severity, namely LVEF 
and NYHA class. Finally, no differences emerged between Type Ds and non-Type Ds 
regarding comorbidity in general, or the specific subcomponents history of stroke 
or transient ischemic attack, COPD, diabetes, hypercholesterolemia, hypertension, 
PAD, or gastro-intestinal comorbidities (data not shown). 

In addition, the mean score on negative affectivity was 7.24±6.15 [range 
0-27], the mean score on social inhibition was 8.65±6.09 [range 0-26], and the 
prevalence of Type D personality was 21.8% (n=44).

Type D personality, negative affectivity, social inhibition, and log BNP
Univariable associations
Figure 2 shows mean (non-transformed) BNP levels stratified by Type D personal-
ity. No differences were found between Type Ds and non-Type Ds on logBNP levels 
(3.56±1.00 pmol/L, t(200)=-1.03, p=.30). Moreover, the correlations between NA 
and logBNP (r=.037, p=.60) and between SI and log BNP (r=.052, p=.46) were not 
significant. 

Figure 2. Levels of BNP stratified by Type D personalitya

a BNP levels represent non-transformed data (mean±SEM).
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Multivariable associations
The multivariable model with Type D personality is shown in Table 2 and explains 
29% of the variance in logBNP (adjusted R2=0.29). Type D personality was not as-
sociated with BNP, whereas older age, being prescribed beta-blockers, lower LVEF, 
and kidney dysfunction were independently associated with higher levels of logBNP. 
Similar results were found in multivariable models including NA or SI, respectively 
(results not shown). These results suggest that Type D personality, and its subcom-
ponents NA and SI are not associated with increased levels of BNP. 

Table 2. Multivariable predictors of logBNP

LogBNP

β p

Type D personality .04 .55

Male sex .00 .97

Age .27 <.0005***

NYHA class III .10 .09

Ischemic aetiology -.04 .55

Beta-blockers .15 .02*

LVEF -.38 <.0005***

Kidney dysfunctiona .17 .01**

a Defined as GFRcreat <60 ml/min per 1.73 m2.
LVEF=left ventricular ejection fraction; NYHA=New York Heart Association functional class.
* p≤.05 **p≤.01 ***p≤.001

Discussion
The findings of the current study show neither Type D personality, nor its subcom-
ponents social inhibition and negative affectivity, were associated with BNP levels 
in CHF outpatients. This further supports the notion that Type D personality is not 
confounded by disease severity, as these findings are in line with previous studies 
demonstrating the independence of Type D personality from objective indicators 
of disease severity, like LVEF, and more subjective indicators of disease severity, like 
NYHA class, in post-MI [11] and CHF patients [15-17]. Our findings further weaken 
the criticism on the incorporation psychological factors in cardiovascular research 
because of the presumed confounding by disease severity.

The current results showed that, as expected, demographic and clinical fac-
tors, i.e., older age, lower LVEF, kidney dysfunction, and being prescribed beta-
blockers, were independently associated with increased BNP levels, which was a 
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confirmation of previous studies showing that disease-related factors, like lower 
LVEF [3,7], kidney dysfunction [2], and use of beta-blockers [30] and older age [2,24] 
are associated with higher levels of BNP. 

Our results are in contrast with previous studies that have suggested an as-
sociation between higher NYHA class and increased levels of BNP [27]. In our study, 
NYHA class III was only marginally associated with higher BNP levels. A possible 
explanation for this discrepancy might be that a relatively small part of the study 
population actually was classified as NYHA class III. In addition, patients with NYHA 
class IV were not included. As, this specific group of patients is known to have the 
poorest level of functioning they might, consequently, show the strongest relation-
ships with increased BNP levels. Further, we were not able to confirm associations 
between gender [2,24], aetiology [25,26], and BNP. 

The findings of the current study suggest that Type D personality is not likely 
to exert its detrimental effect on health outcomes via disease severity. Various oth-
er mechanisms might be of importance in explaining the unfavourable effects of 
Type D personality. On the one hand, biological pathways, including inflammation, 
disrupted HPA-axis reactivity and autonomic imbalance might be of importance. 
Previous studies in CHF patients have shown that increased levels of inflammatory 
markers are linked to increased mortality [31,32], and Type D personality in turn 
has been linked to increased levels of inflammatory markers, like TNF-α, soluble  
TNF-receptors 1 and 2 and IL-6 [33-35], and to unfavourable cytokine profiles in 
CHF [16]. Further, distorted HPA-axis reactivity might play a role, as Type D has been 
linked to an elevated cortisol production in post-MI patients [36,37]. Finally, auto-
nomic imbalance might provide better insight in the mechanisms linking Type D per-
sonality to impaired health outcomes, as systolic blood pressure responses to stress 
were higher in those people scoring high on NA and SI [38].

Type D personality might also exert its detrimental effects on health outcomes 
via behavioural mechanisms, i.e., Type D CHF patients have been shown to report 
higher levels of complaints, and worry more about these symptoms, but are less 
likely to consult a physician or specialised nurse [39]. This inadequate consultation 
behaviour has been found to modulate the relationship between Type D personality 
and health status in CHF [17]. Further, in healthy adults, Type Ds were found to be 
less likely to display good health behaviours [40].

Some limitations must be acknowledged. First of all, the current study was 
cross-sectional in design and does not allow any inference regarding causality. In 
line, no statements on the stability of these findings over time can be made. There-
fore, future studies are warranted to determine whether Type D personality remains 
unassociated with BNP over time in CHF. Strengths include the relatively large sample 
size, since studies on Type D and biological markers have up to now only included 
relatively small samples. Further, we were able to control for clinical variables and 
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other objective measures of disease severity in CHF.
In conclusion, the findings of the present study show that Type D personal-

ity is not associated with BNP, a sensitive marker of disease severity in CHF. These 
findings oppose the suggestion that Type D personality would be confounded by 
indicators of disease severity. 
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In this chapter a general overview of the findings from the dissertation is presented. 
These findings are linked to implications for clinical practice, recommendations for 
future research are formulated, and their strengths and limitations are discussed.

In the dissertation, findings from a variety of samples collected from multiple 
centres were presented, although most studies reported on findings in patients with 
chronic heart failure (CHF). The majority of these studies were based on data that 
were collected as part of ongoing prospective cohort studies, with patients being 
assessed at various time points (i.e., at inclusion, at 6-, 12-, and 18-month follow-
up).

Type D personality, positive affect, and health status
In part I of the dissertation, the role of psychological factors in cardiac disease, and 
their effects on health status were evaluated. These issues were evaluated conceptu-
ally, in cardiac patients completing cardiac rehabilitation (CR), and in CHF patients. 
The primary focus was on the role of Type D personality and lack of positive affect, 
also referred to as anhedonia. 

Psychological factors have been acknowledged as playing a role in the aetiol-
ogy and progression of cardiac disease [1], but this field of research has also been 
criticised, as it has been argued that psychological constructs frequently assessed 
in cardiovascular research show considerable conceptual overlap. Hence, assessing 
multiple psychological factors may be redundant and pose an unnecessary burden 
on patients. Chapter 2 examined whether psychological questionnaires frequently 
administered in cardiovascular research assess different constructs in a mixed sample 
of 565 patients with diagnosed coronary heart disease (CHD) or CHF. Two higher-
order constructs were identified, namely negative affect and social inhibition, with 
the negative affect construct comprising different dimensions. Further, the results 
showed that not all instruments assess what they were designed to measure; the 
original structure of the DS14 was confirmed, the STAI was divided into two sub-
components of general well being and general distress, whereas items of the HADS 
and BDI loaded more diffusely. Overall, these results support the incorporation of 
multiple psychological constructs and instruments in cardiovascular research. 

CR is an important secondary prevention method in CHD patients, and has 
also been shown to be effective in improving patient-centred outcomes [2,3]. Type D 
personality is an emerging psychological risk marker for poor health status in cardiac 
patients, independent of disease severity [2,3]. However, little is known about the 
effectiveness of CR in Type D patients. Chapter 3 examined Type D personality as a 
determinant of generic health status in patients completing CR. Overall, there was 
a significant reduction in the prevalence of Type D personality of 6%, but Type D 
caseness remained stable in 81% of patients. When looking at the Type D subcom-
ponents social inhibition and negative affectivity, negative affectivity remained sta-
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ble over the course of 3 months, whereas social inhibition decreased. However, the 
clinical relevance of this change in social inhibition was negligible to small. Further, 
this study showed that Type D patients reported lower levels of health status prior 
to and after completion of CR compared to non-Type D patients. Type D personality 
had a stable and clinically relevant adverse effect on health status, also after control-
ling for demographic and clinical factors, and symptoms of anxiety and depression. 
Hence, Type D patients may require adjunctive interventions in addition to CR in 
order to improve their health status.

In contrast with studies on negative affect in cardiac disease, to date no stud-
ies have evaluated the influence of positive affect on patient-centred outcomes in 
this context. In Chapter 4, lack of positive affect - also referred to as anhedonia - was 
examined as a determinant of health status and cognitive and somatic symptoms 
in cardiac patients attending CR. Overall, the results showed that health status im-
proved significantly over time, whereas cognitive and somatic symptoms decreased 
over time, controlling for demographic and clinical factors. Anhedonic patients gen-
erally reported poorer health status compared to non-anhedonic patients prior to 
and after completion of CR. In addition, anhedonic patients reported more somatic 
and cognitive symptoms but also experienced greater reductions in these symptoms 
following CR. The findings of this study showed that positive affect may provide a 
new avenue for secondary prevention in cardiac patients, suggesting that CR should 
not only target negative affect but also seek to enhance positive affect. 

Type D personality is not the only psychological risk marker for impaired health 
outcomes in CHF, and within those patients classified as non-Type D there may exist 
heterogeneity in terms of impaired health status. Chapter 5 prospectively examined 
whether non-Type D patients low on positive affect - i.e., anhedonic patients - and 
Type D patients reported lower levels of health status compared to non-Type D pa-
tients with high levels of positive affect at 12-month follow-up. The results of this 
study indicate that a specific group of CHF patients, namely anhedonic non-Type D 
patients, report poorer mental and physical health status, as well as more feelings of 
disability at 12-month follow-up, as compared to non-Type D patients high on posi-
tive affect. Further, results from previous studies were confirmed, as Type D patients 
reported poorer health status [2,4-6].

Both poor marital quality and increased emotional distress have been associ-
ated with poor prognosis in CHF [7,8]. Previous findings have suggested that the 
personality disposition of both patients and their partners affects marital quality [9]. 
Type D patients are known to report lower levels of social support [10,11], and in 
Type D patients, having no partner has been associated with increased levels of emo-
tional distress [12]. To date, it is not known whether Type D status in both patients 
and partners is associated with marital quality and levels of emotional distress in 
patients. Chapter 6 reported on the findings of an exploratory study examining the 
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influence of both CHF patients and their partners having a Type D personality on pa-
tient marital quality and emotional distress. The results indicate that Type D patients 
with a non-Type D partner reported the poorest marital quality compared to dyads 
that had concordant personality types, irrespective of whether they were classified 
as Type D or non-Type D. Non-Type D patients with a non-Type D partner reported 
the lowest levels of psychological distress, also after adjusting for demographics, 
clinical factors, and marital quality. Moreover, Type D patients reported higher levels 
of depressive symptomatology irrespective of Type D status in their partners, while 
non-Type D patients with a non-Type D partner reported the lowest level of depres-
sive symptoms. The findings of this explorative study demonstrate that the person-
ality disposition of both patient and partner, and especially the combination within 
dyads, is associated with marital quality and emotional distress.

Taken together, the studies presented in Part I provided evidence for the added 
value of incorporating multiple psychological constructs in cardiovascular research. 
In addition, Type D patients and patients with low levels of positive affect were less 
likely to benefit from secondary prevention programmes, in terms of improvements 
in patient-centred outcomes. Among non-Type D patients, those low on positive 
affect also report lower levels of health status. Finally, personality of both patients 
and their partners, and the combinations within dyads, are associated with marital 
quality and emotional distress in patients.

Type D personality, prognosis, and mechanisms in CHF
Part II of this dissertation evaluated the impact of Type D personality on progno-
sis, and aimed at examining possible behavioural and biological pathways through 
which Type D personality may exert an adverse effect on health outcomes in CHF.

In Chapter 7, the findings of 25 studies on the effects of depression, anxiety, 
and social support on mortality and the combined endpoint of mortality and adverse 
clinical events in CHF were systematically reviewed. This review showed that the 
majority of studies on depression found associations with poor health outcomes. 
Only a paucity of studies have focussed on anxiety as a predictor of mortality in CHF, 
and these studies were not able to provide clear evidence for an association with 
prognosis. Finally, interpretation of the findings of studies on social support suggest 
an association with prognosis. 

Several studies have demonstrated that Type D personality independently pre-
dicts prognosis in patients with CHD [13,14], but little is known about its role in 
CHF. A recent study suggests that Type D personality may predict cardiac mortality 
at longer term follow-up, independent of clinical and demographic variables [15]. 
However, the latter study did not control statistically for the effects of mood states. 
Hence, the aim of Chapter 8 was to examine whether Type D personality and com-
bined anxious and depressive symptoms predicted mortality at a mean follow-up 
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of 38 months in patients with CHF. This study showed that combined anxious and 
depressive symptoms predicted all-cause, but not cardiac mortality. Type D personal-
ity did not predict mortality, whereas indicators of disease severity, demographics, 
and comorbid diabetes were independently associated with mortality. A possible 
explanation for this unexpected finding may be that in patients with CHF, due to 
the advanced disease stage, indicators of disease severity and co-morbidity play a 
prominent role, thereby leaving little room for psychological factors. Further, in com-
parison with previous studies, the mean follow-up period in this study was relatively 
short, which may also partly explain the negative findings.

Type D personality has been consistently linked to poor patient-centred out-
comes in CHF [5,16,17]. Self-management is of importance in the prevention of 
clinical deterioration of CHF, such as worsening of symptoms and subsequent re-
hospitalisations. Consultation behaviour - i.e., contacting a specialised heart failure 
nurse or cardiologist in case of worsening of CHF symptoms - may provide one of 
the pathways through which psychological factors are linked to impaired health out-
comes. A recent study in CHF patients showed that Type D patients reported more 
cardiac symptoms and worried more about these symptoms, but were less likely to 
consult their cardiologist or specialised heart failure nurse for these symptoms [6]. 
However, no study to date has examined the associations between consultation 
behaviour and health status. Chapter 9 examined the relationship between Type D 
personality, inadequate consultation behaviour, and disease-specific health status at 
6-month follow-up. This study showed that Type D patients were at an almost 2-
fold risk for failing to consult for CHF symptoms. In line with previous studies, Type 
D personality independently predicted impaired health status at 6-month follow-
up. Inadequate consultation behaviour was independently associated with impaired 
health status, controlling for demographics, clinical variables, and Type D personal-
ity. Type D patients who failed to consult for their CHF symptoms were at a 6-fold 
increased risk of experiencing impaired health status compared to the reference 
group of non-Type D patients who displayed adequate consultation behaviour. This 
study confirmed that Type D CHF patients are at increased risk for failing to consult 
for their CHF symptoms and suggests that the relationship between Type D person-
ality and impaired health status may be partly explained by inadequate consultation 
behaviour.

Apart from behavioural pathways, Type D personality may also exert its detri-
mental effects on health outcomes via biological pathways. CHF is a systemic disor-
der involving multiple systems, and anaemia and kidney dysfunction are commonly 
observed comorbidities in CHF. These three conditions - CHF, anaemia, and kidney 
dysfunction - are closely interrelated, and comorbid anaemia or kidney dysfunc-
tion in CHF have been associated with poor prognosis [18,19]. Some studies have 
suggested that psychological factors may also be associated with anaemia in CHF.  
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Chapter 10 elaborated on these indications and examined whether Type D per-
sonality predicts anaemia in CHF at 12-month follow-up. The results showed that 
anaemia and kidney functioning were stable over the 12-month follow-up period, 
and that Type D personality, kidney dysfunction, NYHA class, and male sex predict-
ed anaemia. This study confirmed previous findings on the interrelations between 
anaemia, kidney dysfunction, and CHF. Moreover, Type D personality was related to 
anaemia, indicating that Type D may also play a role in processes associated with 
disease progression in CHF. 

Criticism of the role of psychological factors in cardiac disease in general, and 
Type D personality in particular, has been focussed on the potential confounding of 
these factors by disease severity [20]. Previous studies have addressed this issue, and 
have demonstrated that Type D personality is neither associated with left ventricular 
dysfunction nor with NYHA class in CHF [15,21]. However, these studies did not in-
clude sensitive biomedical indicators of disease severity in CHF, such as brain natriu-
retic peptide (BNP). Hence, the study presented in Chapter 11 is the first to investi-
gate whether Type D personality is associated with levels of BNP. No differences were 
found between Type D and non-Type D patients in BNP-levels, whereas clinical and 
demographic factors were associated with BNP. These results further corroborate 
that Type D personality is not likely to be confounded by disease severity in CHF.

Taken together, the first two studies presented in Part II of this dissertation 
show that the role of psychological markers as predictors of prognosis in CHF is not 
yet clear. Further, possible behavioural and biological pathways linking Type D per-
sonality to adverse health outcomes in CHF were presented. More specifically, Type 
D personality may exert its detrimental effects on health outcomes via inadequate 
consultation behaviour, and physiological pathways related to the pathogenesis and 
progression of disease may also be involved.

Psychological factors in cardiac disease: a new perspective
The findings presented in the current dissertation showed that psychological fac-
tors, and in particular Type D personality and lack of positive affect, are associated 
with impaired patient-centred outcomes, like health status and emotional distress, 
across stages of cardiac disease (Chapters 3, 4 , 5, 6, and 9). These patient-centred 
outcomes have been advocated to be an important treatment goal in their own 
right, as they may serve as an performance measure in clinical practice and a means 
to optimise clinical care [22,23]. 

Nevertheless, although a variety of psychological factors, like depression and 
Type D personality, have previously been associated with poor prognosis in CHD 
(e.g., [2,24]), the findings presented in this dissertation were not able to unequivo-
cally confirm a role for psychological factors in CHF mortality (Chapters 7 and 8). 
Possibly, in end-stage cardiac disease, such as CHF, clinical factors may have a more 
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prominent influence on prognosis, thereby leaving little room for psychological fac-
tors. 

The findings presented in this dissertation underscore that it may be timely to 
broaden our scope, as specific psychological constructs may not be appropriate for 
precisely identifying high-risk cardiac patients for impaired health outcomes (Chap-
ters 2 and 5). The majority of studies in the dissertation focussed on personality, 
and Type D personality in particular. Apart from these chronic psychological factors, 
episodic and acute psychological factors, like mood states and acute mental stress, 
need to be considered as well [25,26], especially since psychological factors tend to 
cluster together [27,28]. Hence, a shift from specific psychological risk markers to 
a more holistic approach, allowing refining of risk profiles and acknowledging the 
complexity of clinical practice, is advocated. 

More insight into the behavioural and biological pathways associated with 
psychological factors, such as Type D personality and positive affect, and health 
outcomes in the context of cardiac disease may broaden the understanding of psy-
chological factors and their associations with health outcomes (Chapters 9, 10, 
and 11) and may also contribute to more specific targets for interventions. Health- 
related behaviours may be one important candidate linking psychological factors 
to impaired health outcomes. For instance, a recent study in healthy participants 
demonstrated that Type D’s were less likely to display adequate health behaviours, 
like physical exercise and maintaining a healthy diet [29]. Negative and positive af-
fect have also been associated with health behaviours, like medication intake [30], 
smoking [31,32], and physical exercise [33,34]. 

With respect to biological pathways, immune activation may be one path-
way through which psychological factors are linked to impaired health outcomes. 
Psychological factors, such as Type D personality and depression, have been associ-
ated with increased immune activation [35-38] and unfavourable cytokine profiles 
in cardiac patients [21,39], while high levels of positive affect have been associated 
with better immune functioning in healthy individuals [40-42]. Dysregulation of the 
hypothalamus-pituitary-adrenal axis (HPA-axis) may comprise a second associated 
pathway. In post-myocardial infarction (MI) patients, Type D personality has been 
linked to an elevated cortisol awakening response shortly after the acute event [43], 
and to increased daily cortisol production in the months following the event [44]. 
Depressive symptomatology in cardiac patients has been independently associated 
with flatter daily cortisol patterns [45], and positive affect has been inversely associ-
ated with daily salivary cortisol levels in healthy women [42]. Further, autonomic 
imbalance may comprise a potential mechanism. Psychological factors have been 
associated with autonomic imbalance in healthy samples [46], subjects at increased 
risk for CHD [47], and in patients with established cardiac disease [48,49]. Some 
evidence also indicates that positive affect is associated with autonomic imbalance, 
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with studies demonstrating that levels of positive affect are related to improved car-
diovascular recovery [50], heart rate [51], and lower blood pressure in both healthy 
subjects [52] and in subjects with suspected cardiac disease [45].

From bench to bedside 
Once the complexity of interrelationships between psychological factors and health 
outcomes in cardiac disease and the behavioural and physiological underpinnings 
are better understood, there will be a need for successful intervention strategies 
applicable to the clinical care. A variety of therapeutic interventions may be success-
ful for targeting psychological risk markers in cardiac disease, with multi-factorial 
interventions comprised of psychological, behavioural, and pharmacological com-
ponents likely to be most effective. 

Cognitive behavioural therapy is a time limited and present-focussed psy-
chological intervention that seeks to change beliefs and behaviours [53], and has 
been shown to be effective in reducing levels of depression and anxiety [54]. The 
Enhancing Recovery In Coronary Heart Disease patients (ENRICHD) randomised trial, 
and the EXhaustion Intervention Trial (EXIT) have shown that cognitive behavioural 
therapy reduces emotional distress and improves social support compared to usual 
care in cardiac patients, but no benefits were demonstrated in terms of improved 
survival or less recurrent cardiac events [55,56]. 

Interpersonal psychotherapy may also be useful in targeting psychological 
factors [57], with this intervention acknowledging the reality of the distress associ-
ated with medical conditions, while encouraging patients to pragmatically move on 
and make the best of their future [58]. It has been shown to be effective in treat-
ing clinical depression in both elderly and chronically ill patients [58-60]. However, 
as shown in the Canadian Cardiac Randomised Evaluation of Antidepressant and 
Psychotherapy Efficacy (CREATE) Trial, interpersonal psychotherapy was not success-
ful in treating clinical depression nor in reducing depressive symptoms, compared 
to clinical management in cardiac patients [61]. One explanation for these negative 
findings may be attributed to study design, as the same therapists carried out both 
interpersonal psychotherapy and clinical management in this trial. Although these 
therapists were explicitly instructed and trained not to use psychotherapeutic inter-
ventions in the clinical management condition, this double role may have flawed 
the results.

Mindfulness-based stress reduction has been shown to be beneficial in reduc-
ing emotional distress in patients with chronic illness [62]. Moreover, recent findings 
from a clinical trial in CHF showed that a mindfulness-based psycho-educational 
support group was effective in reducing emotional distress and increasing well- 
being, with these results maintained at 12-month follow-up [63]. This type of in-
tervention has also shown to be effective in increasing levels of positive affect in 
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healthy subjects and chronically ill patients [64-66].
On a behavioural level, exercise training may be a key component that may 

help reduce the influence of psychological factors on health outcomes. Psychologi-
cal factors, like Type D personality and depression, have been associated with less 
adequate health behaviours, such as physical exercise [29,67]. In turn, better physi-
cal functioning has been linked to improved health outcomes in cardiac patients 
[68], such as lower levels of inflammation [69,70]. Physical training has been shown 
to be effective in decreasing levels of emotional distress [71,72]. Thus, exercise train-
ing may be a promising avenue for improving both clinical and psychological health 
outcomes.

Finally, psychopharmacological interventions may be a supplemental compo-
nent of any intervention targeting psychological factors. Although antidepressant 
therapy has not been able to improve clinical outcomes in randomised controlled  
trials [55,61,73,74], they have been shown to be at least modestly effective in de-
creasing emotional distress [75] and improving quality of life in cardiac patients 
[76]. 

A number of interventions may be beneficial in targeting psychological fac-
tors, but the precise composition of these interventions and their effectiveness in 
terms of improvements in both patient-centred and clinical outcomes still need to 
be determined. 

Suggestions for future research 
The present dissertation shed some more light on the role of psychological factors in 
the context of cardiac disease. However, a substantial number of questions remain 
unanswered. 

First, the complex nature of psychological factors in the context of cardiac 
disease warrants further investigation. Once relevant psychological risk markers for 
impaired health outcomes have been identified, enhancing our understanding of 
the behavioural and biological pathways underlying the relationship between psy-
chological factors and health outcomes is needed. Second, it may be timely to shift 
from prospective observational research to well-designed, randomised controlled 
trials targeting these psychological factors. Although pharmacological and psycho-
logical interventions appear to be effective in decreasing patient burden in terms 
of improvements in emotional distress and quality of life, to date no benefits have 
been demonstrated on prognosis [55,56,63,74]. Whether this is also the case for 
other psychological factors, such as Type D personality and positive affect, and in 
other stages of cardiac disease, needs further exploration. The majority of studies 
presented in this dissertation focussed on patient-centred outcomes, while associa-
tions with ‘hard’ medical outcomes received less attention. Since cardiac disease 
is associated with rehospitalisation and morbidity [77-81], and poses a significant 
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burden on the health care system, further studies are warranted that examine the 
impact of psychological factors on outpatient visits, rehospitalisations, and mortality, 
respectively. 

In line with previous recommendations, the main focus of this dissertation 
was on broad and general psychological constructs [27]. As described in Chapter 2, 
these broad constructs are composed of specific dimensions, and assessment of 
these specific dimensions, such as anxiety and depression, may be helpful in iden-
tifying high-risk patients for impaired health outcomes. Hence, it is recommended 
to include both broad as well as specific psychological constructs in future studies 
on the role of psychological factors in cardiac disease, to more precisely disentangle 
their associations with health outcomes, including their possible differential effects 
on health outcomes.

Limitations and strengths
Some limitations of the findings presented in the current dissertation must be ac-
knowledged. First, although the majority of studies in this dissertation report on 
findings from prospective observational cohort studies, some studies reported on 
findings from cross-sectional data. Results from the latter studies should be inter-
preted with caution, as generalisability of these findings is limited and does not 
allow drawing conclusions regarding causality (Chapters 2, 6, and 11). Second, two 
studies reported on the effectiveness of an intervention, i.e., a multifactorial CR 
program, and the role of psychological factors in this context (Chapters 3 and 4). 
However, these studies were set up as a between-subjects design, and no control 
group was included to evaluate differences between patients attending CR com-
pared to patients not attending CR. Third, studies that reported on CHF included 
patients that were recruited into the study at an arbitrary time point, because most 
often there is no clear clinical event that defines the onset of CHF (Chapters 5, 6, 
8, 9, 10, and 11). Fourth, a selection bias may have occurred in the studies that re-
ported on patients with CHF, due to mobility problems or perhaps Type D personal-
ity, with those patients possibly being less likely to participate. Even though clinical 
and demographic variables were collected for patients that refused to participate, 
unfortunately we did not have information on Type D status for these patients. Fifth, 
power problems limit the generalisability of the findings presented in Chapter 6, and 
replication of these findings in larger samples is needed. Sixth, the present disserta-
tion aimed at identifying associated behavioural and biological pathways. However, 
no full mediation models were tested and therefore these findings should be inter-
preted with some caution (Chapters 9, 10, and 11). Further, although a variety of 
psychological factors have been incorporated in this dissertation, we were not able 
to cover the whole spectrum of psychological factors that may be of importance 
in patients with cardiac disease, such as clinical depression and anxiety, as well as 
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other personality traits. Finally, the follow-up periods of the studies presented were 
relatively short ranging from 3 to 38 months. 

Strengths of the studies presented in this dissertation include the multi-centre 
design of the majority of studies. In addition, all studies adjusted for potential de-
mographic and clinical confounders. The measures used to assess psychological con-
structs were standardised and validated, psychometrically sound, and used in previ-
ous studies of patients with CHD or CHF. Finally, the majority of studies reported on 
broad, general measures of affect, in line with previous recommendations [27].

Conclusion
The current dissertation demonstrates that psychological factors play an important 
role in understanding differential health outcomes in patients with CHD or CHF, be-
yond the clinical profile of the patient. Overall, patients with particular psychological 
characteristics - i.e., patients low on positive affect or classified as having a Type D 
personality - were at increased risk for impaired health outcomes (i.e., increased lev-
els of emotional distress, lower marital quality, higher levels of symptomatology, and 
impaired health status) compared to patients without these characteristics and were 
shown to report poorer health outcomes prior to and after standardised CR. How-
ever, previous findings showing that episodic and chronic psychological distress are 
associated with an increased risk of cardiac mortality in CHF, could not be confirmed 
in this dissertation. The findings of this dissertation also provide more insight into 
behavioural and biological pathways that may link Type D personality to impaired 
health outcomes in CHF. Both research and clinical practice need to acknowledge 
the complex interrelationships between psychological factors and health outcomes 
in cardiac disease and behavioural and physiological underpinnings. It is a challenge 
to address these issues in future research and to develop intervention strategies tar-
geting psychological factors in cardiac patients. 
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Hart- en vaatziekten en chronisch hartfalen: de omvang van het probleem
Zowel de prevalentie als incidentie van hart en vaatziekten (HVZ) zijn toegenomen 
de laatste jaren. In Nederland lijden ongeveer 1 miljoen mensen aan hart- en vaat-
ziekten. Hoewel de kans op overlijden aanzienlijk is afgenomen afgelopen decennia 
- dankzij verbeterde behandelmogelijkheden en toegenomen aandacht voor zowel 
primaire als secundaire preventie - zijn HVZ nog steeds een voorname oorzaak van 
overlijden en ziekte wereldwijd, en doen daarmee een groot beroep op de gezond-
heidszorg.

Chronisch hartfalen (CHF) wordt veelal gezien als het eindstadium van hart- 
en vaatziekten. Deze aandoening is vaak het gevolg van een hoge bloeddruk, vaat-
aandoening, klepgebrek, diabetes of cardiomyopathie (ziekte van de hartspier). De 
aandoening wordt gekenmerkt door symptomen als gevolg van verminderde kracht 
van de hartspier (vermoeidheid) en het vasthouden van vocht (oedeem en kortade-
migheid). Zowel de incidentie als prevalentie van CHF zijn toegenomen de laatste ja-
ren, als gevolg van de vergrijzing van de bevolking, betere overlevingskansen na een 
hartinfarct en verbeterde secundaire preventie. De prevalentie van CHF ligt tussen 
de 2 en 4%, en neemt sterk toe na de leeftijd van 75 jaar. In Nederland lijden onge-
veer 180.000 mensen aan CHF, en de verwachting is dat deze groep blijft groeien. 
Hoewel er duidelijke verbeteringen zijn in behandeling en begeleiding blijft CHF een 
voorname oorzaak van opname en overlijden wereldwijd.

Verschillende medische risicofactoren voor verminderde gezondheidsuitkom-
sten, zoals overlijden en opnames, zijn nauwkeurig in kaart gebracht. Echter, de 
laatste jaren is er ook groeiende aandacht voor meer psychologische gezondheids-
uitkomsten. Zo is aangetoond dat het leven van hartpatiënten ernstig wordt be-
invloed. Patiënten ervaren een verminderde gezondheidstoestand, lagere kwaliteit 
van leven, en kampen vaker met stemmingsproblemen, zoals angst en depressie. 
Daarnaast lijken psychologische factoren ook belangrijke voorspellers van vermin-
derde gezondheidsuitkomsten bij HVZ en CHF.

Doel van het proefschrift
Binnen dit proefschrift is getracht nader in kaart te brengen wat de rol is van psy-
chologische factoren voor verschillende gezondheidsuitkomsten bij HVZ, en CHF in 
het bijzonder. Hierbij wordt specifieke aandacht geschonken aan de rol van Type 
D persoonlijkheid en het gebrek aan het ervaren van positieve gevoelens, ook wel 
anhedonie genoemd.

Type D, ofwel de ‘distressed’ persoonlijkheid, wordt gekenmerkt door de ge-
lijktijdige aanwezigheid van de twee stabiele en normale persoonlijkheidskenmer-
ken negatieve affectiviteit en sociale inhibitie. Negatieve affectiviteit duidt op de nei-
ging om veel verschillende negatieve emoties te ervaren in verschillende situaties en 
gedurende een langere tijd. Sociale inhibitie verwijst naar de neiging verschillende 
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emoties en gevoelens niet te uiten uit angst voor afwijzing of afkeuring door ande-
ren. Dit persoonlijkheidstype blijkt binnen verschillende typen HVZ samen te hangen 
met depressieve stemming, angst, posttraumatische stressstoornis, vermoeidheid, 
verminderde kwaliteit van leven, maar ook prognose. Echter, niet binnen alle soor-
ten HVZ zijn deze relaties bekend en is er onduidelijkheid over mogelijke mechanis-
men die kunnen verklaren hoe Type D persoonlijkheid leidt tot deze verminderde 
gezondheidsuitkomsten.

Binnen het onderzoek naar de rol van psychologische factoren bij HVZ is 
voornamelijk aandacht geschonken aan negatieve gevoelens en is beduidend min-
der aandacht geschonken aan de mogelijke rol vam positieve gevoelens. Daarom is 
binnen dit proefschrift ook aandacht besteed aan anhedonie, of het gebrek aan het 
ervaren van positieve gevoelens. Anhedonie hangt samen met diverse gezondheids-
uitkomsten bij gezonde mensen en bij mensen die nog geen HVZ hebben ontwik-
keld, maar er is tot op heden weinig bekend over de rol van anhedonie bij patiënten 
met HVZ en CHF.

Dit proefschrift richt zich op de invloed van Type D persoonlijkheid en het 
ervaren van weinig positieve gevoelens (anhedonie) op verschillende gezondheids-
uitkomsten bij patiënten met HVZ en CHF. Daarnaast wordt onderzocht of Type D 
persoonlijkheid samenhangt met prognose bij hartfalen, en wat gedragsmatige en 
biologische verklarende mechanismen zijn die kunnen verklaren hoe Type D per-
soonlijkheid samenhangt met deze verminderde gezondheidsuitkomsten. 

Voornaamste bevindingen van het proefschrift
De studies die binnen het huidige proefschrift worden beschreven zijn gebaseerd 
op gegevens die zijn verzameld in diverse instellingen en patiëntengroepen. Het 
merendeel van de studies is gebaseerd op lopende studies bij patiënten met hart-
falen uit het St. Elisabeth Ziekenhuis en het TweeSteden Ziekenhuis te Tilburg, het 
Amphia Ziekenhuis te Breda, en ZorgSaam Ziekenhuis Zeeuws-Vlaanderen. Bij deze 
patiënten zijn psychologische, klinische en demografische gegevens verzameld op 
verschillende meetmomenten tot 18 maanden na de eerste meting. Daarnaast zijn 
ook partners bevraagd van patiënten die deelnamen vanuit het St. Elisabeth Zieken-
huis en het Amphia Ziekenhuis. In Hoofdstuk 2 worden bevindingen gerapporteerd 
op basis van gegevens die zijn verzameld in het Hælbek Ziekenhuis in Denemarken. 
Tenslotte worden resultaten gepresenteerd op basis van data die zijn verzameld bin-
nen het hartrevalidatieprogramma van de Rotterdamse Organisatie voor Hartreva-
lidatie (Hoofdstuk 3 en 4). Bij deze patiënten zijn zowel voor als na deelname aan 
de hartrevalidatie psychologische, demografische en klinische gegevens in kaart ge-
bracht.
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Deel I: Type D persoonlijkheid, positief affect en gezondheidsuitkomsten 
Het eerste deel van het proefschrift richt zich op de rol van Type D persoonlijkheid, 
positief affect en gezondheidstoestand (Hoofdstuk 2-6). In Figuur 1 wordt een sche-
matisch overzicht van de studies van het proefschrift weergegeven. 

In Hoofdstuk 2 wordt ingegaan op de conceptuele vraag of de diverse psy-
chologische begrippen die worden gebruikt binnen het onderzoek naar HVZ verschil-
lend zijn, of dat er sprake is van een overlap tussen deze begrippen. De resultaten 
van deze studie tonen aan dat er zeker verschillen bestaan tussen de verschillende 
psychologische constructen, maar dat deze allen deel uit maken van een groter, 
overkoepelend concept. Daarnaast blijkt dat niet alle gebruikte vragenlijsten even 
goed meten wat ze voor ogen hebben in kaart te brengen. 

Prognose Gedragsmatig Biologisch

Deel I: Type D persoonlijkheid, positief affect en gezondheidstoestand

Conceptueel Hartrevalidatie Chronisch hartfalen 

Hoofdstuk 2
Overlap en
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psychologische
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Type D en

gezondheidstoestand
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Anhedonie en

gezondheidstoestand
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angst en depressie

Deel II: Type D persoonlijkheid, prognose, en mechanismen bij hartfalen

Hoofdstuk 7
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Diverse onderzoeken hebben aangetoond dat hartrevalidatie effectief is in 
het verbeteren van verschillende gezondheidsuitkomsten. Er is echter weinig bekend 
over psychologische kenmerken en verschillen in deze gezondheidsuitkomsten. 
Hoofdstuk 3 onderzoekt in een groep van 368 patiënten of er verschillen bestaan 
in gezondheidstoestand tussen Type D en niet-Type D patiënten voor en na deel-
name aan een multidisciplinair hartrevalidatieprogramma. De resultaten van deze 
studie tonen aan dat patiënten met een Type D persoonlijkheid een verminderde 
gezondheidstoestand rapporteren bij aanvang en na afronding van hartrevalidatie. 
Verder blijkt dat de gezondheidstoestand verbetert na hartrevalidatie. Echter, de 
gezondheidstoestand van Type D patiënten blijft consistent lager dan van niet-Type 
D patiënten die deelnamen aan hetzelfde programma. De resultaten van de studie 
blijven onveranderd als er rekening wordt gehouden met demografische en klini-
sche kenmerken.

In Hoofdstuk 4 wordt onderzocht of deelnemers aan hartrevalidatie die wei-
nig positieve gevoelens ervaren, verschillen van patiënten die veel positieve gevoe-
lens ervaren in gezondheidstoestand, lichamelijke klachten en gevoelens van be-
perkingen voor en na deelname aan hartrevalidatie. Uit deze studie blijkt dat de 
gezondheidstoestand verbetert na hartrevalidatie, terwijl lichamelijke klachten en 
gevoelens van beperkingen afnemen. Hartpatiënten die weinig positieve gevoelens 
ervaren, rapporteren zowel voor als na hartrevalidatie een lagere gezondheidstoe-
stand. Tevens toont deze studie aan dat patiënten die weinig positieve gevoelens 
rapporteren meer lichamelijke klachten en gevoelens van beperkingen ervaren bij 
aanvang van hartrevalidatie, maar dat deze ook meer afnemen na afronding van 
het programma.

Hoofdstuk 5 onderzoekt of naast Type D persoonlijkheid ook andere psy-
chologische kenmerken samenhangen met de gezondheidstoestand bij CHF na 12 
maanden. Hierbij wordt specifiek gekeken naar de groep niet-Type D patiënten die 
weinig positieve gevoelens ervaren. De resultaten van deze studie laten zien dat 
niet-Type D patiënten die weinig positieve gevoelens ervaren een verminderde ge-
zondheidstoestand rapporteren na een jaar, in vergelijking met de groep niet-Type D 
patiënten met hoge niveaus van positieve gevoelens. Ook worden de bevindingen 
van andere studies bevestigd: Type D patiënten rapporteren een lagere gezond-
heidstoestand na een jaar in vergelijking tot niet-Type D patiënten die hoge niveaus 
van positieve gevoelens rapporteren. Bij deze studie wordt ook rekening gehouden 
met de invloed van ziekte-ernst, zoals pompfunctie van het hart, en gezondheids-
toestand bij aanvang van de studie. 

De combinatie van Type D persoonlijkheid bij CHF patiënten en hun partners, 
en de relaties met de waargenomen huwelijkskwaliteit en niveaus van angst en 
depressie van patiënten, zijn beschreven in Hoofdstuk 6. De bevindingen van deze 
studie tonen aan dat Type D patiënten met een niet-Type D partner de laagste hu-
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welijkskwaliteit rapporteren, in vergelijking met koppels die hetzelfde geclassificeerd 
zijn op Type D persoonlijkheid (d.w.z. beiden Type D of beiden niet-Type D). Niet-
Type D patiënten met een niet-Type D partner rapporteren de laagste niveaus van 
angst en depressie. Bovendien rapporteren Type D patiënten de hoogste niveaus van 
depressieve klachten, ongeacht de persoonlijkheidsclassificatie van de partner. De 
bevindingen van deze studie benadrukken dat persoonlijkheidskenmerken bij zowel 
patiënt als partner, en met name de combinatie binnen het koppel, samenhangen 
met waargenomen kwaliteit van het huwelijk en angstige en depressieve klachten 
van de CHF patiënt. 

Deel II: Type D persoonlijkheid, prognose en mechanismen bij hartfalen 
Deel II van het proefschrift richt zich op Type D persoonlijkheid bij hartfalen, prog-
nose en mogelijk verklarende mechanismen die kunnen uitleggen hoe Type D per-
soonlijkheid samenhangt met slechtere gezondheidsuitkomsten (Hoofdstuk 7-11). 

Hoofdstuk 7 beschrijft de resultaten van een systematische literatuurstudie 
naar de rol van psychologische factoren - d.w.z. depressie, angst en sociale steun 
-  als voorspellers van prognose bij patiënten met CHF. 

Na dit literatuuroverzicht richt Hoofdstuk 8 zich op de vraag of Type D per-
soonlijkheid en angstige en depressieve gevoelens overlijden voorspellen bij CHF. Uit 
deze studie bleek dat Type D persoonlijkheid overlijden niet voorspelt, en is daarmee 
in tegenspraak met eerdere bevindingen. Angstige en depressieve klachten hingen 
daarentegen samen met overlijden door elke oorzaak, maar niet met overlijden als 
gevolg van HVZ. Uit deze bevindingen kunnen we concluderen dat bij hartfalen, 
veelal het eindstadium van hart- en vaatziekten, psychologische factoren minder 
van belang lijken voor het voorspellen van overlijden. Demografische en klinische 
kenmerken, zoals leeftijd, ziekte-ernst en het gelijktijdig lijden aan andere aandoe-
ningen lijken belangrijker voor prognose bij deze specifieke patiëntengroep.

Hoofdstuk 9 onderzoekt of consultatiegedrag - d.w.z. contact opnemen 
met de hartfalenverpleegkundige of de cardioloog bij klachten van hartfalen  
- samenhangt met Type D persoonlijkheid en verminderde gezondheidstoestand. 
De resultaten van deze studie tonen aan dat Type D patiënten een bijna tweemaal 
verhoogde kans hebben om bij klachten van hartfalen geen contact op te nemen 
met de hartfalenverpleegkundige of cardioloog. Verder blijkt, in overeenstemming 
met de literatuur, dat Type D patiënten een verminderde gezondheidstoestand rap-
porteren 6 maanden na aanvang van de studie. Inadequaat consultatiegedrag blijkt 
te zijn gerelateerd aan verminderde gezondheidstoestand, ook na het controleren 
voor demografische en klinische gegevens en Type D persoonlijkheid. Verder blijkt 
dat de groep Type D patiënten die niet adequaat consulteert voor hun klachten, 
een zesmaal verhoogde kans heeft op een verminderde gezondheidstoestand na 6 
maanden. Deze bevindingen suggereren dat de relatie tussen Type D persoonlijkheid 
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en verminderde gezondheidstoestand mogelijk deels verklaard kan worden door 
inadequaat consultatiegedrag. 

Naast gedragsmatige mechanismen zijn biologische mechanismen van belang 
die kunnen verklaren waarom Type D persoonlijkheid is gerelateerd aan verminderde 
gezondheidsuitkomsten. Inmiddels is bekend dat CHF een aandoening is waarbij 
verschillende lichamelijke systemen betrokken zijn. Bloedarmoede (anemie) en ver-
minderde nierfunctie zijn twee condities die bij CHF patiënten vaak worden gecon-
stateerd. Deze drie aandoeningen - hartfalen, anemie en verminderde nierfunctie 
- hangen nauw met elkaar samen. Eerdere onderzoeken toonden aan dat ook psy-
chologische factoren zijn gerelateerd aan anemie bij CHF, maar de invloed van Type 
D persoonlijkheid is tot op heden onbekend. In Hoofdstuk 10 is daarom onderzocht 
of Type D persoonlijkheid een voorspeller is van anemie bij hartfalenpatiënten na 12 
maanden. Deze studie bevestigt de eerdere bevindingen dat anemie, nierdysfunctie 
en hartfalen nauw met elkaar samenhangen. Bovendien blijken Type D persoonlijk-
heid, NYHA klasse (een maat voor ziekte-ernst) en mannelijk geslacht anemie na 
een jaar te voorspellen, onafhankelijk van maten van ziekte-ernst, nierfunctie en 
medicatiegebruik. Deze bevindingen zijn een aanwijzing dat Type D mogelijk een rol 
speelt in de biologische processen die betrokken zijn bij CHF. 

Kritiek op het onderzoek naar de rol van psychologische factoren bij HVZ, en 
Type D persoonlijkheid in het bijzonder, richt op de mogelijk vertekenende invloed 
van ziekte-ernst bij deze psychologische constructen. Hoofdstuk 11 onderzoekt of 
er verschillen bestaan in niveaus van een specifiek neurohormoon, genaamd ‘brain 
natriuretic peptide’ (BNP). BNP wordt voornamelijk aangemaakt in de hartspier en 
is een maat voor de ernst van het hartfalen. Deze studie toont aan dat er geen 
verschillen bestaan in BNP-niveaus van Type D en niet-Type D hartfalenpatiënten. 
Demografische en klinische gegevens - namelijk leeftijd, pompfunctie van de lin-
ker ventrikel en nierfunctie - hangen daarentegen wel samen met BNP, hetgeen in 
overeenstemming is met de resultaten van eerdere studies. Deze resultaten onder-
schrijven dat het onwaarschijnlijk is dat Type D persoonlijkheid samenhangt met de 
ernst van hartfalen.

Conclusies 
De bevindingen van dit proefschrift tonen aan dat psychologische factoren, naast 
het klinische profiel van de patiënt, van belang zijn bij het in kaart brengen en 
verkrijgen van begrip van verschillen in gezondheidsuitkomsten bij patiënten met 
HVZ of CHF. Samengevat, patiënten met bepaalde psychologische kenmerken  
- namelijk patiënten die weinig positieve gevoelens ervaren en degenen die geclas-
sificeerd worden als Type D – hebben een verhoogd risico op verminderde gezond-
heidsuitkomsten (zoals angstige en depressieve klachten, lagere kwaliteit van het 
huwelijk, meer lichamelijke symptomen, en verminderde gezondheidstoestand), en 
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hebben minder baat bij hartrevalidatie in vergelijking met patiënten zonder deze 
kenmerken. Hoewel eerdere onderzoeken aantonen dat psychologische kenmerken 
voorspellend zijn voor prognose bij hartfalen, worden deze bevindingen niet eendui-
dig bevestigd in dit proefschrift. Tenslotte geven de bevindingen van dit proefschrift 
meer inzicht in mogelijk gedragsmatige en biologische verklarende mechanismen. 
Zowel onderzoek als klinische praktijk dienen het belang en de complexiteit van psy-
chologische factoren te onderkennen om de zorg voor hartpatiënten in de toekomst 
te kunnen verbeteren.
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en - niet te vergeten - de figuurlijke trappen onder mijn gat. Ook de rest van mijn 
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dan ook.

Guido, de laatste woorden zijn voor jou. Dat zegt genoeg.
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